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Contractor Name:  
 

BID PROPOSAL 
 

Hell Creek State Park Infrastructure Upgrades 
Montana Fish, Wildlife, and Parks 

Jordan, MT 
FWP #7116507 

           
 

Montana Fish, Wildlife & Parks   
Design and Construction  
PO Box 200701 
1522 Ninth Avenue 
Helena, Montana  59620-0701 
 
The undersigned, having familiarized himself with the conditions of the work and 
the contract documents as prepared Great West Engineering; P.O. Box 4817 
Helena, Montana 59604; Phone 406 449-8627, agrees to furnish all labor, 
materials, equipment, and services necessary to complete all general 
construction work, as bid herein, for a project entitled Hell Creek State Park 
Infrastructure Upgrades in accordance with the Contract Documents 
including all Addenda.  The bidder agrees to perform all the work described 
below at the price shown as follows: 
 
Reminder To Contractors: All Unit Prices must be filled in on the Bid Form for a 
valid bid (18-2-303 MCA). 

 

Base Bid: 

Item 
# Description 

Estimated 
Quantity 

Unit  
Measure 

Unit  
Price Amount 

1 Mobilization 1 LS   
2 Traffic Control 1 LS   
3 Exploratory Excavation 24 HR   
4 New Effluent Filters 3 LS   
5 Grease Interceptor 1 LS   
6 Packaged Pumping Station 1 LS   
7 1.5" Dia. HDPE Force Main 1,480 LF   

8 
Wastewater Air Release Valve 
Vault 1 EA   

9 
3,000 Gallon Dose Tank with 
pumps 1 LS   

10 
3,000 Gallon Recirculation 
Tank with pumps 1 LS   

Proposal 
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Contractor Name:  
 

Item 
# Description 

Estimated 
Quantity 

Unit  
Measure 

Unit  
Price Amount 

11 Recirculating Sand Filter 1 LS   
12 Drainfield 835 LF   
13 Bollards 12 EA   

14 
Water Storage Tank/Building 
Site Work 1 LS   

15 
20,000-Gallon Buried 
Fiberglass Tank 1 LS   

16 3-Inch HDPE Pipe 207 LF   
17 3-Inch Gate Valves In Box 1 EA   
18 Water Air Release Valve Vault 1 EA   

19 
12' Wide Gravel Access 
Road/Parking 1 LS   

20 
Pumps, Controls, and Interior 
Piping 1 LS   

21 Pump House 1 LS   
22 Farm Fencing w/ Gate 500 LF   
23 Chain Link Fencing w/ Gate 351 LF   
24 Electrical 1 LS   
25 Backup Power/Transfer Switch 1 LS   

26 
Seed, Fertilize, and Place 
Erosion Control Mat 1 LS   

 Total:  $ 
                                                                                             

 
BASE BID:_______________________________________________________  
 
                                           AND            /100 DOLLARS ($          ). 
 

Proposal 
Page 2 of 3
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Contractor Name:  
 

And certifies that he is a duly and regularly licensed contractor registered with the 
Montana Department of Labor and Industry: 
FIRM NAME:             
 
TELEPHONE #:  ___________________      FAX#:        
 
BY:               
 
REGISTRATION # :            
 
BUSINESS ADDRESS:           
 
             
 
E-MAIL ADRESS:            
 
 
This bidder acknowledges receipt of the following addenda: 
 
ADDENDUM NO.                      DATED                                                
 
ADDENDUM NO.                    DATED                                                
 
ADDENDUM NO.                    DATED                      

Proposal 
Page 3 of 3
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Page 1 of 2 
 

 
                                  Design & Construction 

                                                                                                             1522 Ninth Avenue • P.O. Box 200701 
Helena, MT  59620-0701 

Phone: (406) 841-4001 • Fax: (406) 841-4004 
     
  

THIS DEBARMENT FORM MUST BE SIGNED AND SUBMITTED ALONG WITH THE BID PROPOSAL. 
   

CERTIFICATION REGARDING DEBARMENT, SUSPENSION, 
INELIGIBILITY AND VOLUNTARY EXCLUSION 

 
                        Project Name:   Hell Creek State Park Infrastructure Upgrades            
                        Location:           Near Jordan, MT             

                        FWP #:            7116507          

 
TO: DEPARTMENT OF FISH, WILDLIFE & PARKS 

DESIGN & CONSTRUCTION 
1522 NINTH AVENUE; P.O. BOX 200701 
HELENA, MT 59620-0701 
 

Government requirements for non-procurement suspension and debarment are contained in the OBM 
guidance in 2 CFR part 180, which implements Executive Orders 12549 and 12689, Debarment and 
Suspension. This certification is required by those regulations since the total contract award is expected to 
equal or exceed $25,000.   
 
 By submission of this certification, the  individual or firm  who is awarded this contract certifies that neither the 
individual or firm  and its principals nor  their subcontractors  and their principals: (1) are presently debarred, 
suspended, proposed for debarment, declared ineligible, or voluntarily excluded from the award of contracts by 
any federal department or agency; (2) have within a 3-year period preceding any partially or wholly federally 
funded contract been convicted of or had a civil judgment rendered against them for commission of fraud or a 
criminal offense in connection with obtaining, attempting to obtain, or performing a public (federal, state, or 
local) contract or subcontract; been in violation of federal or state antitrust statutes, or been convicted of 
embezzlement, theft, forgery, bribery, falsification or destruction of records, making false statements, or 
receiving stolen property; or otherwise criminally or civilly charged by a governmental entity (federal, state, or 
local) with commission of any of the offenses enumerated in (2) above; and, (3) have  within a 3-year period 
preceding an award of any partially or wholly federally funded contract, had one or more contracts terminated 
for cause or default by any federal or state agency. 
 
  
 Company 
 
  
 Name and Title of Authorized Representative 
  
 _______________________________________________________________________ 
           Signature       Date  
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Page 2 of 2 
 

INSTRUCTIONS FOR CERTIFICATION 
 

1. By signing and submitting this proposal, the prospective lower-tier participant is providing the 
certification. 

 
2. The certifications in this clause are a material representation of fact upon which reliance was placed 
when this transaction was entered into. If it is later determined that the prospective lower-tier participant 
knowingly rendered an erroneous certification, in addition to other remedies available to the federal 
government, the department or agency with which this transaction originated may pursue available remedies, 
including suspension and/or debarment. 

 
3. The prospective lower-tier participant shall provide immediate written notice to the offices to which this 
proposal is submitted if at any time the prospective lower-tier participant learns that its certification was 
erroneous when submitted, or has become erroneous by reason of changed circumstances. 

 
4. The terms “covered transaction,” “debarred,” “suspended,” “ineligible,” “lower-tier covered transaction,” 
“participant,” “person,” “primary covered transaction,” “principal,” “proposal” and “voluntarily excluded,” as used 
in this clause, have the meanings set out in the Definitions and Coverage sections of rules implementing 
Executive Order 12549. You may contact the offices to which this proposal is submitted for assistance in 
obtaining a copy of those regulations. 

 
5. The prospective lower-tier participant agrees by submitting this proposal that, should the proposed 
covered transaction be entered into, it shall not knowingly enter into any lower-tier covered transaction with a 
person who is debarred, suspended, declared ineligible or voluntarily excluded from participation in this 
covered transaction, unless authorized by the department or agency with which this transaction originated. 

 
6. The prospective lower-tier participant further agrees by submitting this proposal that it will include this 
clause titled “Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion–Lower-Tier 
Covered Transaction,” without modification, in all lower-tier covered transactions and in all solicitations for 
lower-tier covered transactions. 

 
7. A participant in a covered transaction may rely upon a certification of a prospective participant in a 
lower-tier covered transaction that it is not debarred, suspended, ineligible, or voluntarily excluded from the 
covered transaction, unless it knows that the certification is erroneous. A participant may decide the method 
and frequency by which it determines the eligibility of its principals. Each participant may, but is not required to, 
check the Nonprocurement List. 

 
8. Nothing contained in the foregoing shall be construed to require establishment of a system of records in 
order to render in good faith the certification required by this clause. The knowledge and information of a 
participant is not required to exceed that which is normally possessed by a prudent person in the ordinary 
course of business dealings. 

 
9. Except for transactions authorized under paragraph 5 of these instructions, if a participant in a covered 
transaction knowingly enters into a lower-tier covered transaction with a person who is suspended, debarred, 
ineligible, or voluntarily excluded from participation in this transaction, in addition to other remedies available to 
the federal government, the department or agency with which this transaction originated may pursue available 
remedies, including suspension and/or debarment. 
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Notice to Bidders  Page 1 of 1 
 

 
 

 
 

NOTICE TO BIDDERS 
 

Montana Fish, Wildlife & Parks, Design & Construction receives its mail 
through the Central Mail Service of the Department of Administration.  
Therefore, USPS priority mail or other next day services may not reach the 
office of Design & Construction if sent the day before.  As we have no control 
over the Central Mail service, contractors are advised that next day mailing of 
any type through the Post Office may not reach the Design & Construction 
office in time for bid openings and will be returned un-opened to the late 
bidder. 
 
In addition, other delivery services such as FedEx or UPS may not reach 
Design & Construction by the time of bid opening unless morning delivery is 
specified.  The only address for delivery services is:  
 

1522 Ninth Avenue 
                                            Helena, MT 59601 
 
Contractors should send proposals early enough to guarantee that they are 
delivered to the Design & Construction office at 1522 Ninth Avenue in Helena, 
not just received by the Central Mail Service, by bid opening time.  We 
suggest early mailing, and if you find it necessary to alter your bid, a fax 
modification is allowed.  Please refer to the Invitation to Bid section of these 
specifications for more information.  
 
Thank you for your cooperation in this matter. 
 

13



 
 
 
Invitation to Bid 
Last form revision 07/12/07                      Page 1 of 1 

 
INVITATION TO BID 

 
 
Sealed bids will be received up to and including 3:00 PM on April 10, 2018 and will be publicly 
opened and read aloud in the office of Design and Construction, 1522 Ninth Avenue, P.O. Box 
200701, Helena, MT 59620-0701, for the: Hell Creek State Park Infrastructure Upgrades 
Project, #7116507 near Jordan, MT.  
 
Bids shall be submitted on the form provided within the Contract Documents.   
 
The Contract Documents may be viewed on the Montana Fish, Wildlife & Parks website at:  
 
http://fwp.mt.gov/doingBusiness/designAndConstruction/upcomingBidOpenings.html   
 
 
A refundable deposit of -0- is required for each plan set. 
 
A PRE-BID WALK-THROUGH IS SCHEDULED FOR APRIL 3, 2018 AT 11:00 AM. 
PARTICIPANTS SHOULD MEET ONSITE AT HELL CREEK STATE PARK PLAYGROUND, 
NEAR JORDAN, MT. ATTENDENCE IS STRONGLY RECOMMEND. 
 
If you would like any further information, please contact Darcy Yakoweshen at (406) 841-4019.   
 
All bids over $25,000.00 must be accompanied by a bid security meeting the requirements of the 
State of Montana in the amount of 10% of the total bid.  After award, the successful bidder must 
furnish an approved Performance Security and a Labor & Material Payment Security each in the 
amount of 100% of the contract. 
 
No bidder may withdraw his bid for at least thirty (30) calendar days after the scheduled time for 
receipt of bids except as noted in the Instruction to Bidders. 
 
The Owner reserves the right to reject any or all bids and to waive any and all irregularities or 
informalities and the right to determine what constitutes any and all irregularities or informalities. 
 
The State of Montana makes reasonable accommodations for any known disability that may 
interfere with an applicant’s ability to compete in the bidding and/or selection process.  In order for 
the state to make such accommodations, applicants must make known any needed accommodation 
to the individual project managers or agency contacts listed in the contract documents.  Persons 
using TDD may call the Montana Relay Service at 1-800-253-4091. 
 
 

DESIGN & CONSTRUCTION  
DEPARTMENT OF FISH, WILDLIFE AND PARKS 
STATE OF MONTANA 
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Instructions to Bidders                                                                                   Page 1 of 6 
Last Form Revision (12/17) 

INSTRUCTIONS TO BIDDERS 
 
 

 
1. Viewing of Contract Documents 

 
1.1. The Contract Documents may be viewed on the Montana Fish, Wildlife & Parks website at: 

http://fwp.mt.gov/doingBusiness/designAndConstruction/upcomingBidOpenings.html   
 
1.2.     For Additional Information Contact Montana Fish, Wildlife & Parks Design & Construction: 

 
Montana Fish, Wildlife & Parks 
Design & Construction  
1522 Ninth Avenue 
P O Box 200701 
Helena, MT  59620-0701 
PH:  406-841-4000 FX:  406-841-4004 

 
2. Visits to Site 
 

2.1. Prospective bidders are requested to contact the following for inspection of the site: 
 
Darcy Yakoweshen 
Montana Fish, Wildlife & Parks 
Design & Construction  
1522 Ninth Avenue  
P O Box 200701 
Helena, MT  59620-0701 
PH:  406-841-4019 FX:  406-841-4004 

 
2.2. Failure to visit site will not relieve the Contractor of the conditions of the contract. 

 
3. Requests for Substitution 
 

3.1. Any requests for product substitution must be made to the Architect/Engineer at least ten (10) 
calendar days prior to the date of the bid opening for consideration by the Architect/Engineer.  
Any request for substitution made after this time restriction, including those made after award or 
during project construction may be rejected without consideration by either the 
Architect/Engineer or the Owner. 

 
4. Bids/Proposals 
 

4.1. The bidder shall submit his bid on the Bid Proposal Form furnished with the Contract 
Documents. 

 
4.2. DO NOT send the Contract Documents with the Proposal.  The Contract Documents shall be 

returned to the Architect/Engineer. 
 

4.3. If the project is funded by any portion of federal funds, the following may apply:  on certain 
federally-funded projects, a "Certification Regarding Debarment, Suspension, Ineligibility and 
Voluntary Exclusion" form must be submitted with the bid proposal.  If the debarment form is 
not included within the Construction Documents, federal funds (if included) do not require the 
form or are not included in the project and the debarment form is not required.  Required for 
this project. 

 
4.3.1. If federal funds are included and require the “Certification,” no award may be made to a 

Contractor or any subcontractor that is federally debarred, suspended or proposed for 
debarment in accordance with Public Law 103-355, Section 2455 (31 USC 6101) and 
Executive Order 12689.  The Contractor who is awarded this contract shall certify that 
neither the contractor, its principals, their subcontractors nor their principals: (1) are 
presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily 
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excluded from the award of contracts by any federal department or agency; (2) have within 
a 3-year period preceding any partially or wholly federally funded contract has been 
convicted of or had a civil judgment rendered against them for commission of fraud or a 
criminal offense in connection with obtaining, attempting to obtain, or performing a public 
(federal, state, or local) contract or subcontract; been in violation of federal or state antitrust 
statutes, or been convicted of embezzlement, theft, forgery, bribery, falsification or 
destruction of records, making false statements, or receiving stolen property; or otherwise 
criminally or civilly charged by a governmental entity (federal, state, or local) with 
commission of any of the offenses enumerated in (2) above; and, (3) have within a 3-year 
period preceding an award of any partially or wholly federally funded contract, had one or 
more contracts terminated for cause or default by any federal or state agency. 

 
4.4. Proposals shall be in a sealed envelope and addressed to: 

 
Department of Fish, Wildlife & Parks 
Design & Construction  
1522 Ninth Avenue 
P.O. Box 200701 
Helena, MT 59620-0701 

 
4.5. The envelope shall state that it contains a “BID PROPOSAL” and indicate the following 

information: 
 
Name of Project:  Hell Creek State Park Infrastructure Upgrades   
Location:    Near Jordan, MT          
FWP Project Number:  7116507        
Name of Bidder:     
Acknowledge Addendum Number:   ,   ,   ,   ,    
 

4.6. It is the bidder’s responsibility to deliver or ensure delivery of the bid proposal to the office of 
the Design & Construction.  Proposals received after the scheduled closing time for bids by 
either the bidder, a delivery service (e.g. Federal Express, U.S. Postal Service, United Parcel 
Service, etc.), or the state’s own mail delivery system, will be rejected.  Proposals entitled for 
consideration must be time-stamped in the Owner’s office prior to the closing time for receipt of 
bids. The official time clock for receipt of bids and fax modifications is the Owner's time and 
date stamp clock located on the reception desk in the Owner’s office.  No other clocks, 
calendars or timepieces are recognized.  All bidders are responsible to ensure all bids and fax 
modifications are received in the Owner’s office prior to the scheduled closing time.  

 
4.7. If requested on the Bid Proposal Form, any person making a bid to perform the work shall, as a 

requirement of a responsible bid, set forth the name of each subcontractor specified in the "List 
of Subcontractors" which is part of the bid proposal.  The bidder shall list only one 
subcontractor for each such portion of work listed.  The bidder whose bid is accepted shall not: 
 
4.7.1. Substitute any other subcontractor in place of the subcontractor listed in the original bid, 

except by specific consent of the Owner.  The Owner, at its sole discretion, may grant 
substitution with consent of the originally listed subcontractor, or in consideration of 
other factor(s) involved if deemed relevant to the successful performance of the 
Contract. 

4.7.2. Permit any such subcontract to be voluntarily assigned, transferred or allow it to be 
performed by any party other than the subcontractor listed in the original bid without the 
consent of the Owner. 

 
4.8. Bid Proposals entitled to consideration shall be made in accordance with the following 

instructions: 
 
4.8.1. Made upon form provided; 
4.8.2. All blank spaces properly filled; 
4.8.3. All numbers stated in both writing and in figures; 
4.8.4. Shall contain no additions, conditional or alternate bids, erasures or other irregularities; 
4.8.5. Shall acknowledge receipt of all addenda issued. 
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4.9. Bid Proposals entitled to consideration shall be signed by the proper representative of the firm 
submitting the proposal as follows: 

 
4.9.1. The principal of a single owner firm; 
4.9.2. A principal of a partnership firm; 
4.9.3. An officer of an incorporated firm, or an agent whose signature is accompanied by a 

certified copy of the resolution of the Board of Directors authorizing that agent to sign; 
or, 

4.9.4. Other persons signing for a single-owner firm or a partnership shall attach a power-of-
attorney evidencing his authority to sign for that firm. 

 
4.10. UNIT PRICES:  When a Bid Proposal Form contains unit prices, any errors discovered in the 

extension of those unit prices will be corrected by the Owner using the unit price figures. The 
adjusted extended amount will then be used to determine the correct total bid.  Only after the 
amounts have been checked and adjusted, if necessary, will the valid low bid be determined. 

 
4.11. ESTIMATED QUANTITIES:  All estimated quantities stipulated in the Bid Proposal and other 

Contract Documents are approximate and are to be used only as a basis for estimating the 
probable cost of the work and for the purpose of comparing proposals submitted for the work.  
It is understood and agreed that the actual amounts of work done and materials furnished 
under unit price items may vary from such estimated quantities.  The actual quantities will 
depend on the conditions encountered at the time the work is performed. 

 
4.12. Any bidder may modify his bid by fax communication only. 

 
4.12.1. It is the bidder’s responsibility to ensure that the modification is received at the bid 

 opening location prior to the scheduled closing time for receipt of bids.  The modification 
 shall not reveal the bid price, but shall only provide the ADDITION or SUBTRACTION 
 from the original proposal. 

4.12.2. The Owner is not responsible for the performance of the facsimile/printer machine, 
 maintaining adequate paper levels, toner levels, the telephone connection, quality of the 
 facsimile, or any other factors affecting receipt of the fax.  Unreadable or difficult-to-read 
 facsimiles may be rejected at the sole discretion of the Owner. 

4.12.3. Changes in the listed subcontractors, if any, shall also be provided. 
4.12.4. Bid modifications must be verified by hard copy provided to the Owner within two (2) 

 business days after the bid opening. 
4.12.5. Bid modifications shall be directed to fax phone (406) 841-4004. 
4.12.6. All facsimiles shall be date and time stamped on the same time-stamp clock in the 

 Owner’s office that is used for receipt of bids in order to be considered valid.  The Owner 
 may also use the date and time on the automatically-generated email notification of 
 facsimile receipt as generated by the State’s system.  Any date and time indicated at the 
 top of the facsimile on either the bidder’s or the Owner’s facsimile/printer machine will not 
 be used in determining time of arrival of the modification. 

 
4.13. In the event of a discrepancy on the bid proposal between the written (alpha) numbers and the 

numeric numbers, the lowest figure will prevail. 
 

4.14. The Owner reserves the sole right to reject any or all bids and to waive any irregularities or 
informalities.  The Owner also reserves the sole right to determine what constitutes 
irregularities or informalities and/or what is material and/or immaterial to the bids received. 

 
5. Bid Security 

 
5.1. IF THE PROJECT COST IS LESS THAN $25,000, AT ITS SOLE DISCRETION THE STATE 

OF MONTANA MAY OR MAY NOT REQUIRE BID SECURITY (18-2-302 MCA). 
 

5.2. All proposals $25,000 or greater shall be accompanied by a bid security in the amount of 10% 
of the bid price, as evidence of good faith (18-2-302 MCA). 

 
5.3. Bid security shall be in the form of lawful moneys of the United States, cashier's check, certified 

check, bank money order or bank draft, bid bond or bonds payable to the State of Montana (18-
2-302 MCA). 
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5.4. If the bidder, to whom a contract is awarded, fails to enter into and execute the proposed 

contract within fifteen (15) calendar days of award, the bidder shall forfeit the bid security (18-1-
204 MCA). 

 
5.5. The bid security of unsuccessful bidders will be returned when the contract has been awarded 

to the successful bidder or when all bids have been rejected (18-1-205 MCA). 
 

5.6. Execution of and entering into a contract includes providing all necessary insurance certificates, 
bonds, signed contract and current copy of the construction contractor registration certificate or 
registration number. 

 
5.7. Note:  Per state policy, if cash, check, money order or bank draft are provided as bid 

security, it will be deposited in the treasury.  Unsuccessful bidders will have their 
security returned upon contract award.  The successful bidder’s security may be 
returned upon issuance of notice to proceed. 

 
6. Withdrawal of Bids 
 

6.1. Any bidder may withdraw his bid proposal at any time prior to the scheduled closing time for the 
receipt of bids. 

 
6.2. Once the closing time for the receipt of bids is reached, a bid may not be withdrawn for a period 

of thirty (30) calendar days. 
 

6.3. The official time clock for receipt of bids and fax modifications is the Owner's clock and date 
stamp located on the reception desk in the Owner office.  No other clocks, calendars or 
timepieces are recognized.  All bidders are responsible to ensure all bids and fax modifications 
are received in the Owner’s Office prior to the scheduled closing time. 

 
7. Interpretation of Contract Documents 
 

7.1. Bidders shall promptly notify the Architect/Engineer of any ambiguity, inconsistency, or error 
which they may discover upon examination of the Contract Documents or of the site and local 
conditions. 

 
7.2. Bidders requiring clarification or interpretation of the Contract Documents shall request, in 

writing, clarification from the Architect/Engineer at least ten (10) calendar days prior to the date 
set for receipt of bids. 

 
7.3. Any interpretations, corrections, or change in the Contract Documents prior to the bid opening 

will be made by written addendum issued by the Architect/Engineer.  The Architect/Engineer 
will endeavor to notify all plan holders of any addenda issued but it shall be the responsibility of 
the individual bidders to insure they have received all addenda prior to the submission of their 
bid. 

 
7.4. All written addenda issued by the Architect/Engineer will become part of the Contract 

Documents and all bidders shall be bound by such addenda whether or not received and/or 
acknowledged by the bidder.  No oral or telephone modifications of the Contract Documents 
will be considered or allowed. 

 
8. Award of Bids 
 

8.1. All bids received by the stated hour will be opened and publicly read aloud. 
 
8.2. The Owner reserves the right to reject any and all bids and to waive any informality or 

irregularity in any bid received. The Owner reserves the right to determine what constitutes 
material and/or immaterial informalities and/or irregularities. 

 
8.3. The low bid shall be determined on the basis of the lowest Base Bid or the lowest combination 

of Base Bid and Alternate Bid, accepted in consecutive order. 
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8.4. The Owner shall award such contract to the lowest responsible bidder (18-1-102 MCA). 
 

8.4.1. The Owner may make such investigations as it deems necessary to determine whether 
or not any or all bidders are responsible. 

8.4.2. The term “responsible” does not refer to pecuniary ability only, nor the ability to tender 
sufficient performance and payment bonds. 

8.4.3. The term “responsible” includes, but is not limited to: 
8.4.3.1. Having adequate financial resources to perform the contract or the ability to 

obtain them; 
8.4.3.2. Being able to comply with the required delivery, duration, and performance 

schedule; 
8.4.3.3. Having a satisfactory record of integrity and business ethics; 
8.4.3.4. Having the necessary organization, experience, accounting, and 

operational controls; 
8.4.3.5. Having the necessary production, construction, technical equipment, and 

facilities; and, 
8.4.3.6. Having the technical skill, ability, capacity, integrity, performance, 

experience, lack of claims and disputes, lack of actions on bonds, lack of 
mediations, arbitrations and/or lawsuits related to construction work or 
performance, and such like. 

8.4.4. Bidders shall furnish to the Owner all information and data for this purpose as the 
Owner may request. 

8.4.5. The Owner reserves the right to reject any bid if the investigation or evidence of any 
Bidder fails to satisfy the Owner that such Bidder is properly and adequately qualified to 
suitably perform and satisfactorily execute the obligations of the Contract and Work 
defined in the Contract Documents. 

 
8.5. The Owner shall award such contract to the lowest responsible bidder without regard to 

residency except on a reciprocal basis:  a resident bidder will be allowed a preference on a 
contract against the bid of any non-resident bidder from any state or country that enforces a 
preference for resident bidders.  The preference given to resident bidders of the State of 
Montana must be equal to the preference given in the other state or country (18-1-102, MCA).  
This does not apply when prohibited by federal requirements. 

 
8.6. The Department of Montana Fish, Wildlife & Parks may negotiate deductive changes, not to 

exceed 7% of the total cost of the project, with the lowest responsible bidder when the lowest 
responsible bids causes the project cost to exceed the appropriation; or with the lowest 
responsible bidders if multiple contracts will be awarded on the projects when the total of the 
lowest responsible bids causes the project cost to exceed the appropriation.  A bidder is not 
required to negotiate his bid but is required to honor his bid for the time specified in the bidding 
documents.  The Owner may terminate negotiations at any time (18-2-105(7) MCA). 

 
9. Contract 
 

9.1. The sample Standard Form of Contract between Contractor and Owner, as issued by the 
Owner, will be used as the contracting instrument and is bound within the Contract Documents. 

 
9.2. The form shall be signed by a proper representative of the bidder as defined above in these 

instructions. 
 

9.3. The Contractor shall also complete and return federal form W-9 along with the Contract. 
 

 
10.   Performance, Labor and Material Payment Security 
 

10.1. IF THE PROJECT COST IS LESS THAN $50,000, AT ITS SOLE DISCRETION THE STATE 
OF MONTANA MAY OR MAY NOT REQUIRE A PERFORMANCE OR LABOR AND 
MATERIAL PAYMENT SECURITY (18-2-201 MCA). 

 
10.2. THE CONTRACTOR SHALL PROVIDE BOTH SECURITIES FOR THIS PROJECT AS 

SPECIFIED BELOW, UNLESS SPECIFICALLY DIRECTED THAT THIS REQUIREMENT HAS 
BEEN WAIVED ELSEWHERE IN THESE DOCUMENTS. 
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10.3. The Owner shall require the successful bidder to furnish a Performance Bond in the amount of 

100% of the contract price as security for the faithful performance of his contract (18-2-201, 
MCA).   Required for this project. 

 
10.4. The Owner shall require the successful bidder to furnish a Labor and Material Payment Bond in 

the amount of 100% of the contract price as security for the payment of all persons performing 
labor and furnishing materials in connection therewith (18-2-201 MCA).   Required for this 
project. 

 
10.5. The bonds shall be executed on forms furnished by the Owner.  No other forms will be 

acceptable. 
 

10.6. The bonds shall be signed in compliance with state statutes (33-17-111 MCA). 
 

10.7. Bonds shall be secured from a state-licensed bonding company. 
 

10.8. Power of Attorney 
 

10.8.1. Attorneys-in-fact who sign contract bonds must file with each bond a certified and 
effectively dated copy of their power of attorney; 

10.8.2. One original copy shall be furnished with each set of bonds. 
10.8.3. Others furnished with a set of bonds may be copies of that original. 
 

11. Notice to Proceed 
 
11.1. The successful bidder who is awarded the contract for construction will not be issued a Notice 

to Proceed until there is a signed Contract, the specified insurance certificates, completed bond 
forms if applicable, federal form W-9 and a copy of the bidder’s current Construction Contractor 
Registration Certificate in the Owner’s possession. All items are required within fifteen (15) 
calendar days of contract award made by the Owner. 

 
12. Laws and Regulations 
 

12.1. The bidders' attention is directed to the fact that all applicable federal and state laws, municipal 
ordinances, and the rules and regulations of all authorities having jurisdiction over the project 
shall apply to the contract throughout and will be deemed to be included in this contract as if 
bound herein in full. 

 
13. PAYMENTS 
 

13.1. NOTICE OF APPROVAL OF PAYMENT REQUEST PROVISION.  Per Title 28, Chapter 2, Part 
21, this contract allows the Owner to change the number of days to approve a Contractor’s 
payment request.  This contract allows the Owner to approve the Contractor’s payment request 
within thirty-five (35) calendar days after it is received by the Owner without being subject to the 
accrual of interest. 
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                                                                           Design & Construction  
         1522 Ninth Avenue  P O Box 200701 
                                Helena MT 59620-0701 

   Phone: (406) 841-4001  Fax: (406) 841-4004 
        

STANDARD FORM OF CONTRACT BETWEEN 
OWNER AND CONTRACTOR FOR CONSTRUCTION  

THIS CONTRACT IS SUBJECT TO ARBITRATION PURSUANT TO THE UNIFORM ARBITRATION ACT, MCA TITLE 27, CHAPTER 5 
 
This CONTRACT is made as of:  , 2018 
 
BETWEEN:  
  
Hereinafter identified as the “CONTRACTOR” and the State of Montana, acting through its Director, Department of Fish, 
Wildlife & Parks, hereinafter identified as the “OWNER”: 
 Department of Fish, Wildlife & Parks, State of Montana 

Design & Construction 
 P.O. Box 200701 • 1522 Ninth Avenue 
 Helena, MT  59620-0701 
 
WITNESSETH that the Contractor and the Owner, for the consideration hereinafter named, agree as follows: 
 
ARTICLE 1 – SCOPE OF WORK 
The Contractor shall perform all Work as shown in the Contract Documents entitled: 
 Hell Creek State Park Infrastructure Upgrades Project 
 Montana Fish, Wildlife & Parks, Design & Construction  
 FWP #7116507  
As prepared by:  

Great West Engineering 
P.O. Box 4817 • 2501 Belt View Drive 

Helena, MT 59604 
Hereinafter identified as the “ARCHITECT/ENGINEER.” 
 
ARTICLE 2 – TIME OF COMPLETION 
As time is of the essence in performance, coordination, and completion of the Work contemplated under this Contract, the 
Work to be performed shall commence on a date set forth by the Owner in a written “Notice to Proceed” and shall be 
completed within: 

SIXTY (60) CONSECUTIVE CALENDAR DAYS. 
 
If the Work is not completed within the time specified, the Owner may assess liquidated damages in the amount of: 
 

ONE THOUSAND AND NO/100 DOLLARS ($1,000.00) PER CALENDAR DAY. 
 
ARTICLE 3 – CONTRACT SUM 
The Owner shall pay the Contractor for performance of the Work, subject to additions and/or deductions by Change Order 
or damages as provided in the Contract Documents, the Contract Sum of: 
 
Base Bid:   AND NO/100 DOLLARS ($.00). 
 
ARTICLE 4 – PROGRESS PAYMENTS 
The Owner shall make payments on account in accordance with the Contract Documents as follows:  Ninety-Five (95%) of 
the portion of the Contract Sum for labor, materials, and equipment incorporated in the Work and for materials suitable 
stored.  The Contractor shall be aware that the Owner has thirty-five (35) calendar days upon receipt in which to make 
approval and payment without being in violation of statute or being subject to the accrual of interest shall, or the need to 
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make written notice or justification to deny payment in whole or in part.  The Contractor shall, within seven (7) calendar 
days following receipt of payment from the Owner, make payment to subcontractor(s). 
 
ARTICLE 5 – FINAL PAYMENT 
Final Payment, constituting the entire unpaid balance of the Contract Sum, shall be paid by the Owner to the Contractor 
when:  1) the Work is completed in accordance with the Contract Documents; 2) the Contract fully performed; 3) a final 
Form 101, Periodic Estimate for Partial Payment showing the final correct amounts is approved by the Architect/Engineer; 
4) a Form 106, “Contractor’s Affidavit of Completion, Payment of Debts and Claims, and Release of Liens” is completed 
and submitted; and 5) a Form 103, “Consent of Surety Company To Final Payment” is completed and submitted. 
 
ARTICLE 6 – CONTRACT DOCUMENTS 
The Contract Documents, together with this Contract, form the entire Contract and Agreement between the Contractor and 
Owner.  The Contract Documents, which are totally and completely a part of this Contract as if attached hereto or repeated 
herein, are enumerated in the General Conditions of the Contract for Construction inclusive of Wage Rates, Reports, and 
all other items bound with the Specifications and/or Project Manual(s). 
 
ARTICLE 7 – PREVAILING WAGE SCHEDULE 
The Contractor and all subcontractors at any tier or level shall, as a minimum, pay the standard prevailing rate of wages 
schedule (including per diem, fringe benefits for health, welfare, and pension contributions and travel allowance) in effect 
and as applicable to the district in which the Work is being performed. 
 
ARTICLE 8 – VENUE 
In the event of any mediation, arbitration, or litigation concerning any matter or dispute arising out of or related to the 
Contract, venue shall be the First Judicial District in and for the County of Lewis and Clark, Montana.  The Contract shall 
be interpreted and subject to the laws of the State of Montana. 
 
EXECUTION OF THIS CONTRACT 
 
This Contract is entered into as of the day and year first written above:  , 2018 
 
Contractor:   
 Signature 
 
   
 (Print name) 
 
   
 Title 
                                                                                                               
                                                                                           Tax ID _______________________________________ 
 
 Is this company incorporated? Yes _____ No______ 

 
Owner: DEPARTMENT OF FISH, WILDLIFE & PARKS 
 STATE OF MONTANA 
 
   
 DIRECTOR, MONTANA FISH, WILDLIFE & PARKS 
 
   
 Date 
 
   
 Governor’s Budget Office Approval  
 
   
 Date 
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                       Design and Construction  
                                                                 1522 Ninth Avenue  P.O. Box 200701 
                                                                                                                                                                                              Helena, Montana 59620.0701 
                                                       Phone: (406) 841-4001  Fax: (406) 841-4004 
       

PERFORMANCE BOND 
KNOW ALL PERSONS BY THESE PRESENTS, that we: 
 
       
(Contractor), hereinafter called the Principal, and 
 
       
(Surety), a corporation licensed to do business as a surety under the laws of the State of Montana, hereinafter called 
Surety, are held and firmly bound unto the State of Montana in the full and just sum of: 
 
 DOLLARS (     ) 
to be paid to the State of Montana or its assigns, to which payment we bind ourselves, heirs, executors, administrators, 
successors and assigns, jointly, severally, firmly by this bond. 
 
WHEREAS, the Principal has entered into a contract with the State of Montana, acting by and through its Director, 
Department of Fish, Wildlife & Parks dated       and whereas it is one of the conditions of the award of the contract 
pursuant to statutes that this bond be executed for the Project entitled: 
 Hell Creek State Park Infrastructure Upgrade Project 
 Montana Fish, Wildlife & Parks, Design & Construction 

FWP #7116507  
  
NOW, THEREFORE, the conditions of this obligation are such that if the above Principal as Contractor shall promptly and 
faithfully perform all of the provisions of the contract, and all obligations thereunder including the specifications, and any 
alterations provided for, and shall in a manner satisfactory to the State of Montana, complete the work contracted for including 
any alterations, and shall save harmless the State of Montana from any expense incurred through the failure of the Contractor 
to complete the work as specified, then this obligation shall be void; otherwise it shall remain in full force and effect. 
 
The surety hereby waives notice of any extension of time and any alterations made in the terms of the contract, unless the 
cumulative cost of such alterations cause the total project cost to exceed the original contract sum by more than 10%. 
 

 
FOR STATE USE ONLY: 
 
Surety is licensed in MT:  Yes     No 
  
Date Verified:        
 
Verified By:         
 Design and Construction
 Department of Fish, Wildlife and Parks  
 State of Montana 

 Contractor:        
  (Signature) 
         
  (Print Name) 
         
  (Date) 
 
 Surety:        
  (Print Name) 
         
  (Date) 
 
 By:        
  (Attorney-in-Fact, seal & signature) 
         
  (Agency) 
         
  (Street Address) 
         
  (Mailing Address) 
         
  (Phone/Fax)
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                                                           Design & Construction 
1522 Ninth Avenue  P.O. Box 200701 

                                                                                              Helena, Montana 59620-0701
                                                                      Phone: (406) 841-4001  Fax: (406) 841-4004      

       
LABOR & MATERIAL PAYMENT BOND 

 
KNOW ALL PERSONS BY THESE PRESENTS, that we: 
 
       
(Contractor), hereinafter called the Principal, and 
 
       
(Surety), a corporation licensed to do business as a surety under the laws of the State of Montana, hereinafter called 
Surety, are held and firmly bound unto the State of Montana in the full and just sum of: 
 
 DOLLARS (     ) 
to be paid to the State of Montana or its assigns, to which payment we bind ourselves, heirs, executors, administrators, 
successors and assigns, jointly, severally, firmly by this bond. 
 
WHEREAS, the Principal has entered into a contract with the State of Montana, acting by and through its Director, 
Department of Fish, Wildlife & Parks dated       and whereas it is one of the conditions of the award of the contract 
pursuant to statutes that this bond be executed for the Project entitled:  
 Hell Creek State Park Infrastructure Upgrades Project    
                                                                                                       Montana Fish, Wildlife & Parks, Design & Construction 

FWP #7116507  
  
NOW, THEREFORE, the conditions of this obligation are such that if the above Principal as Contractor shall promptly and 
faithfully perform all of the provisions of the contract, and all obligations thereunder including the specifications, and any 
alterations provided for, and shall in a manner satisfactory to the State of Montana, complete the work contracted for including 
any alterations, and shall save harmless the State of Montana from any expense incurred through the failure of the Contractor 
to complete the work as specified, then this obligation shall be void; otherwise it shall remain in full force and effect. 
 
The surety hereby waives notice of any extension of time and any alterations made in the terms of the contract, unless the 
cumulative cost of such alterations cause the total project cost to exceed the original contract sum by more than 10%. 
 

 
FOR STATE USE ONLY: 
 
Surety is licensed in MT:  Yes     No 
  
Date Verified:        
 
Verified By:         
 Design and Construction
 Department of Fish, Wildlife and Parks 
 State of Montana 

 Contractor:        
  (Signature) 
         
  (Print Name) 
         
  (Date) 
 
 Surety:        
  (Print Name) 
         
  (Date) 
 
 By:        
  (Attorney-in-Fact, seal & signature) 
         
  (Agency) 
         
  (Street Address) 
         
  (Mailing Address) 
         
  (Phone/Fax)
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                                               Design & Construction  
                1522 Ninth Avenue  P.O. Box 200701 
                                        Helena MT 59620-0701 
          Phone: 406 841-4001  Fax: 406 841-4004 

       
CONSENT OF SURETY COMPANY TO FINAL PAYMENT 

 
 Project: Hell Creek State Park Infrastructure Upgrades   
 Location: Near Jordan, MT  
         FWP#: 7116507     
 
TO: DEPARTMENT OF FISH WILDLIFE AND PARKS 

DESIGN AND CONSTRUCTION  
1522 NINTH AVENUE • P.O. BOX 200701 
HELENA, MT 59620-0701 

 
Contractor:        Contract Date:        
  
In accordance with the provisions of the Contract between the Owner and the Contractor as indicated 
above, the (here insert name and address of Surety Company) 
 
      ,Surety Company, 
      
on bond of (here insert name and address of Contractor) 

      ,Contractor, 
      
 
hereby approves of the final payment to the Contractor, and agrees that final payment to the Contractor 
shall not relieve the Surety Company of any of its obligations to the Montana Department of Fish, Wildlife 
& Parks, Owner, as set forth in the said Surety Company’s bond.  The Surety agrees to be bound to the 
warranty period under the same conditions as the Contractor.  The warranty is defined as commencing 
with Substantial Completion (or with each Substantial Completion if there is more than one) of the Project, 
or any portion thereof, and continuing for one (1) calendar year from the date of Final Acceptance of the 
entire project unless otherwise modified in writing as part of the Substantial Completion or Final 
Acceptance. 
 
IN WITNESS WHEREOF,      
 
the Surety Company has hereunto set its hand this       Day of        ,       
 
         
         Surety Company 
    

Signature of Authorized Representative 
 
        
Attest:        Title 
(Seal) 
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                                                                                Design & Construction  
                 1522 Ninth Avenue  P O Box 200701 
                                         Helena MT 59620-0701 
           Phone: 406 841-4001  Fax: 406 841-4004 

       

CONTRACTOR’S AFFIDAVIT OF COMPLETION, 
PAYMENT OF DEBTS AND CLAIMS, AND RELEASE OF LIENS 

 
Project Name:  Hell Creek State Park Infrastructure Upgrades    
 Location: Near Jordan, MT                                                                                             
            FWP  #: 7116507          
 
I CERTIFY to the best of my knowledge and belief that all work has been performed and materials supplied in strict 
accordance with the terms and conditions of the corresponding contract documents between the STATE OF MONTANA, 
acting by and through its DIRECTOR, DEPARTMENT OF FISH, WILDLIFE AND PARKS, hereinafter called the Owner, 
and 
 
      , 
hereinafter called the CONTRACTOR, for the above referenced project. 
 
I further certify and declare that all bills for materials, supplies, utilities and for all other things furnished or caused to be 
furnished by the CONTRACTOR and used in the execution of the contract will be fully paid upon receipt of Final Payment 
and that there are no unpaid obligations, liens, claims, security interests, encumbrances, liabilities and/or demands of 
State Agencies, subcontractors, materialmen, mechanics, laborers or any others resulting from or arising out of any work 
done, caused to be done or ordered to be done by the CONTRACTOR under the contract. 
 
In consideration of the prior and final payments made and all payments made for authorized changes, the CONTRACTOR 
releases and forever discharges the OWNER from any and all obligations, liens, claims, security interests, encumbrances 
and/or liabilities arising by virtue of the contract and authorized changes between the parties, either verbal or in writing, 
and any and all claims and demands of every kind and character whatsoever against the OWNER, arising out of or in any 
way relating to the contract and authorized changes. 
 
I further certify and agree that the warranty period is defined as commencing with Substantial Completion (or with each 
Substantial Completion if there is more than one) of the Project, or any portion thereof, and continuing for one (1) calendar 
year from the date of Final Acceptance of the entire project unless otherwise modified in writing as part of the Substantial 
Completion or Final Acceptance. 
 
This statement is made for the purpose of inducing the OWNER to make FINAL PAYMENT under the terms of the 
contract, relying on the truth and statements contained herein. 
 
(Seal) CONTRACTOR 
   
     
 (Signature) (Title) 
 
Subscribed and sworn to me this       Day of      ,       
 
(Seal)             NOTARY  

      
 
      
Notary Public for the State of Montana 

              My Commission Expires:       
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                                              Design & Construction  
                 1522 Ninth Avenue • P O Box 200701 
                                         Helena MT 59620-0701 
           Phone: 406 841-4001 • Fax: 406 841-4004 

       
CERTIFICATE OF FINAL ACCEPTANCE 

 
 Project Name: Hell Creek State Park Infrastructure Upgrades  FWP #: 7116507  
 Location: Near Jordan, MT  Date:    
  
 To: MONTANA FISH, WILDLIFE AND PARKS 
  DESIGN & CONSTRUCTION  
  1522 NINTH AVENUE • P.O. BOX 200701 
  HELENA, MT 59620-0701 
 
Architect/Engineer: Great West Engineering  
  P.O. Box 4817 • 2501 Belt View Drive  
  Helena, MT 59604  
 
Contractor:       Contract Date:   
      Contract Amount: $   
          
 
The Work performed under this Contract has been reviewed and found to be complete and has reached Final Acceptance. The Date of 
Final Acceptance of the Work is defined as the Date Certified by the Architect/Engineer upon which the Work is fully complete in all 
aspects, and which the Owner accepts the Contractor’s work as complete.    The Date of Final Acceptance of the Project, or portion 
thereof designated above, is also the basis for commencement of the DURATION of applicable warranties required by the Contract 
Documents.  The Warranty Period is defined in the Contract Documents as commencing with Substantial Completion(s) and continuing 
for one (1) calendar year from the Date of Final Acceptance.  This date shall correspond to the date of the Architect/Engineer’s approval 
on the final pay application unless otherwise agreed upon in writing.  In the event of a disparity between the date of the 
Architect/Engineer’s approval and this form, if no other written agreement exists as to the date of final acceptance, this form shall 
constitute such agreement and it shall govern as the date of Final Acceptance. 
 
Date of Substantial Completion: Date of Final Acceptance: Date of Warranty Expiration: 

   
 
Notes:        
 
 
 
 
 
Great West Engineering         
Architect/Engineer Signature  Date 
 
 

        
Contractor Signature  Date 
   
  
State of Montana Department of Fish, Wildlife and Parks, 
Design and Construction       
Owner  Signature  Date 
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GENERAL CONDITIONS 
OF THE CONTRACT FOR CONSTRUCTION 

(Revision Date:  October 8, 2014)                                                          
                                                            

 
1. ARTICLE 1 – GENERAL PROVISIONS 
 

1.1. BASIC DEFINITIONS 
 

1.1.1. CONTRACT DOCUMENTS  The Contract Documents consist of the Contract between Owner 
and Contractor (hereinafter the “Contract”), Conditions of the Contract (General, Supplementary and 
other Conditions), Drawings, Specifications, Addenda issued prior to execution of the Contract, other 
documents listed in the Contract and Modifications issued after execution of the Contract.  A 
Modification is:  (1) a written amendment to the Contract signed by both parties; (2) a Change Order; 
(3) a Construction Change Directive; or, (4) a written order for a minor change in the Work issued by 
the Architect/Engineer.  The Contract Documents shall include the bidding documents and any 
alterations made thereto by addenda.  In the event of a conflict, discrepancy, contradiction, or 
inconsistency within the Contract Documents and for the resolution of same, the following order of 
hierarchy and control shall apply and prevail: 
 
1) Contract; 2) Addenda; 3) Supplementary General Conditions; 4) General Conditions; 5) 
Specifications; 6) Drawings; 7) Instructions To Bidders; 8) Invitation To Bid; 9) Sample Forms. 
 
If a conflict, discrepancy, contradiction, or inconsistency occurs within or between the Specifications 
and the Drawings, resolution shall be controlled by the following: 
 

1.1.1.1.  As between figures, dimensions, or numbers given on drawings and any scaled 
measurements, the figures, dimensions, or numbers shall govern; 
 
1.1.1.2.  As between large scale drawings and small scale drawings, the larger scale drawings 
shall govern; 

 
1.1.1.3.  As between the technical specifications and drawings; the technical specifications shall 
govern. 

 
1.1.1.4.  Shop Drawings and Submittals:  Shop drawings and other submittals from the 
Contractor, subcontractors, or suppliers do not constitute a part of the Contract Documents. 

 
The Contractor acknowledges, understands and agrees that the Contract Documents cannot be 
changed except as provided herein by the terms of the Contract.  No act(s), action(s), omission(s), or 
course of dealing(s) by the Owner or Architect/Engineer with the Contractor shall alter the requirements 
of the Contract Documents and that alteration can be accomplished only through a written Modification 
process defined herein. 
 
1.1.2. THE DRAWINGS  The Drawings are the graphic and pictorial portions of the Contract 
Documents showing the design, intent, location, and dimensions of the Work, generally including plans, 
elevations, sections, details, schedules and diagrams. 

 
1.1.3. THE SPECIFICATIONS  The Specifications are that portion of the Contract Documents 
consisting of the written requirements for materials, equipment, systems, standards and workmanship 
for the Work, and performance of related services. 
 
1.1.4. THE CONTRACT  The entire Contract for Construction is formed by the Contract Documents.  
The Contract represents the entire, complete, and integrated agreement between the Owner and 
Contract hereto and supersedes prior negotiations, representations or agreements, either written or 
oral. The Contract may be amended or modified only by a Modification. The Contract Documents shall 
not be construed to create a contractual relationship of any kind between:  (1) the Architect/Engineer 
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and Contractor; (2) the Owner and any Subcontractor, Sub-subcontractor, or Supplier; (3) the Owner 
and Architect/Engineer; or, (4) between any persons or entities other than the Owner and Contractor.  
However, the Architect/Engineer shall at all times be permitted and entitled to performance and 
enforcement of its obligations under the Contract intended to facilitate performance of the 
Architect/Engineer's duties. 
 
1.1.5. THE WORK  The term “Work” means the construction and services required by the Contract 
Documents, whether completed or partially completed, and includes all other labor, materials, 
equipment and services provided or to be provided by the Contractor to completely fulfill the Contract 
and the Contractor's obligations. The Work may constitute the whole or a part of the Project. 
 
1.1.6. THE PROJECT  The Project is the total construction of which the Work performed under the 
Contract Documents may be the whole or a part and which may include construction by the Owner or 
by separate contractors. 
 
1.1.7. TIME  Time is of the essence in performance, coordination, and completion of the Work 
contemplated herein.  The Owner may suffer damages if the Work is not completed as specified herein.  
When any duration or time period is referred to in the Contract Documents by days, the first day of a 
duration or time period shall be determined as the day following the current day of any event or notice 
starting a specified duration.  All durations in the Contract Documents are calendar days unless 
specifically stated otherwise. 
 

1.2. CORRELATION, INTER-RELATIONSHIP, AND INTENT OF THE CONTRACT DOCUMENTS 
 

1.2.1. The intent of the Contract Documents is to include all items and all effort necessary for the 
proper execution and completion of the Work by the Contractor. The Contract Documents are 
complementary and inter-related, and what is required by one shall be as binding as if required by all.  
Performance by the Contractor shall be required to the extent consistent with the Contract Documents 
and reasonably inferable from them as being necessary to produce the indicated results. 
 
1.2.2. Organization of the Specifications into divisions, sections and articles, and arrangement of 
Drawings shall not control the Contractor in dividing the Work among Subcontractors or in establishing 
the extent of Work to be performed by any trade.  It is the Contractor’s responsibility to control the Work 
under the Contract. 

 
1.2.3. Unless otherwise stated in the Contract Documents, words which have well-known technical or 
construction industry meanings are used in the Contract Documents in accordance with such 
recognized meanings. 

 
1.3. CAPITALIZATION 
 
Terms capitalized in these General Conditions include those which are: (1) specifically defined; and, (2) the 
titles of numbered articles and identified references to Paragraphs, Subparagraphs and Clauses in the 
document. 
 
1.4. INTERPRETATION 
 
In the interest of brevity the Contract Documents frequently omit modifying words such as "all" and "any" 
and articles such as "the" and "an," but the fact that a modifier or an article is absent from one statement 
and appears in another is not intended to affect the interpretation of either statement. 
 
1.5. EXECUTION OF THE CONTRACT AND CONTRACT DOCUMENTS 
 

1.5.1. The Contract shall be signed by the Owner and Contractor.  Execution of the Contract by the 
Contractor constitutes the complete and irrevocable binding of the Contractor and his Surety to the 
Owner for complete performance of the Work and fulfillment of all obligations.  By execution of the 
Contract, the Contractor acknowledges that it has reviewed and familiarized itself with all aspects of the 
Contract Documents and agrees to be bound by the terms and conditions contained therein. 
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1.5.2. Execution of the Contract by the Contractor is a representation that the Contractor has visited 
the site, become generally familiar with local conditions under which the Work is to be performed, and 
correlated personal observations with requirements of the Contract Documents. 

 
1.5.3. The Contractor acknowledges that it has taken all reasonable actions necessary to ascertain 
the nature and location of the work, and that it has investigated and satisfied itself as to the general and 
local conditions which can affect the work or its cost, including but not limited to: (1) conditions bearing 
upon transportation, disposal, handling, and storage of materials;  (2) the availability of labor, water, 
gas, electric power, phone service, and roads;  (3) uncertainties of weather, river stages, tides, or 
similar physical conditions at the site;  (4) the conformation, topography, and conditions of the ground; 
and, (5) the character of equipment and facilities needed for performance of the Work.  The Contractor 
also acknowledges that it has satisfied itself as to the character, quality, and quantity of surface and 
subsurface materials or obstacles to be encountered insofar as this information is reasonably 
ascertainable from an inspection of the site, including all exploratory geotechnical work done by the 
Owner, as well as from the drawings and specifications made a part of this contract.  Any failure of the 
Contractor to take the action described and acknowledged in this paragraph will not relieve the 
Contractor from responsibility for properly ascertaining and estimating the difficulty and cost of 
successfully performing the Work or for proceeding to successfully perform the Work without additional 
expense to the Owner. 
 
1.5.4. The Owner assumes no responsibility for any conclusions or interpretations made by the 
Contractor based on the information made available by the Owner, nor does the Owner assume 
responsibility for any understanding reached or representation made by any of its officers, agents, or 
employees concerning conditions which can affect the Work unless that understanding or 
representation is expressly stated in the Contract Documents. 

 
1.5.4.1. Performance of any portion of the Work, beyond that required for complying with the 
specifications and all other requirements of the Contract, shall be deemed to be for the 
convenience of the Contractor and shall be at the Contractor's sole expense.  
 
1.5.4.2. There shall be no increase in the contract price or time allowed for performance which is 
for the convenience of the Contractor. 

 
1.6. OWNERSHIP AND USE OF DRAWINGS, SPECIFICATIONS, AND OTHER INSTRUMENTS OF 

SERVICE 
 
1.6.1. The Drawings, Specifications and other documents, including those in electronic form, 
prepared by the Architect/Engineer and the Architect/Engineer's consultants are Instruments of Service 
through which the Work to be executed by the Contractor is described. The Contractor may retain one 
record set. Neither the Contractor nor any Subcontractor, Sub-subcontractor or material or equipment 
supplier shall own or claim a copyright in the Drawings, Specifications and other documents prepared 
by the Architect/Engineer or the Architect/Engineer's consultants.  Unless otherwise indicated, the 
Architect/Engineer and the Architect/Engineer's consultants shall be deemed the authors of them and 
will retain all common law, statutory and other reserved rights, in addition to the copyrights except as 
defined in the Owner’s Contract with the Architect/Engineer.  All copies of Instruments of Service, 
except the Contractor's record set, shall be returned or suitably accounted for to the Architect/Engineer 
upon completion of the Work. The Drawings, Specifications and other documents prepared by the 
Architect/Engineer and the Architect/Engineer's consultants, and copies thereof furnished to the 
Contractor, are for use solely with respect to this Project. They are not to be used by the Contractor or 
any Subcontractor, Sub-subcontractor or material or equipment supplier on other projects or for 
additions to this Project outside the scope of the Work without the specific written consent of the 
Owner, Architect/Engineer, and the Architect/Engineer's consultants. The Contractor, Subcontractors, 
Sub-subcontractors and material or equipment suppliers are authorized to use and reproduce 
applicable portions of the Drawings, Specifications and other documents prepared by the 
Architect/Engineer and the Architect/Engineer's consultants appropriate to and for use in the execution 
of their Work under the Contract Documents. All copies made under this authorization shall bear the 
statutory copyright notice, if any, shown on the Drawings Specifications and other documents prepared 
by the Architect/Engineer and the Architect/Engineer's consultants. Submittal or distribution to meet 
official regulatory requirements or for other purposes in connection with this Project is not to be 
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construed as publication in derogation of the Architect/Engineer's or Architect/Engineer's consultants' 
copyrights or other reserved rights. 
 
1.6.2. Owner’s Disclaimer of Warranty:  The Owner has requested the Architect/Engineer prepare the 
Contract Documents for the Project which are adequate for bidding and constructing the Project.  
However, the Owner makes no representation, guarantee, or warranty of any nature whatsoever to the 
Contractor concerning such documents.  The Contractor hereby acknowledges and represents that it 
has not, does not, and will not rely upon any such representation, guarantee, or warranty concerning 
the Contract Documents as no such representation, guarantee, or warranty have been or are hereby 
made. 

 
1.7. FEDERAL CONTRACT REQUIREMENTS 
 

1.7.1. Federal contract requirements are part of this work and specific clauses to which the 
Contractor and all Subcontractors shall adhere and comply with are specified in Article 16 of these 
General Conditions. 
 
1.7.2.  All requirements for Federally-funded projects are applicable to this Project and are deemed to 
be incorporated in the Contract Documents as if fully bound herein. 

 
 
2. ARTICLE 2 – THE OWNER 
 

2.1. THE STATE OF MONTANA 
 

2.1.1. The Owner is the State of Montana and is the sole entity to be identified as Owner in the 
Contract and as referred to throughout the Contract Documents as if singular in number. 

 
2.1.2. Except as otherwise provided in Subparagraph 4.2.1, the Architect/Engineer does not have 
authority to bind the Owner.  The observations and participations of the Owner or its authorized 
representative do not alleviate any responsibility on the part of the Contractor.  The Owner reserves the 
right to observe the work and make comment.  Any action or lack of action by the Owner shall not be 
construed as approval of the Contractor's performance. 

 
2.1.3. The Owner reserves the right to require the Contractor, all sub-contractors and material 
suppliers to provide lien releases at any time.  The Owner reserves the right to withhold progress 
payments until such lien releases are received for all work for which prior progress payments have 
been made.  Upon the Owner’s demand for lien releases (either verbally or written), the Contractor, all 
sub-contractors and material suppliers shall provide such releases with every subsequent application 
for payment through Final Acceptance of the Project. 

 
2.1.4. Except for permits and fees, including those required under Subparagraph 3.7.1, which are the 
responsibility of the Contractor under the Contract Documents, the Owner shall secure and pay for 
necessary approvals, easements, assessments and charges required for construction, use or 
occupancy of permanent structures or for permanent changes in existing facilities. 

 
2.1.5. Information or services required of the Owner by the Contract Documents shall be furnished by 
the Owner with reasonable promptness. Any other information or services relevant to the Contractor's 
performance of the Work under the Owner’s control shall be furnished by the Owner after receipt from 
the Contractor of a written request for such information or services. 

 
2.1.6. Unless otherwise provided in the Contract Documents, the Contractor will be furnished, free of 
charge, such copies of Drawings and Specifications as are reasonably necessary for execution of the 
Work. 

 
2.2. OWNER’S RIGHT TO STOP WORK 
 
If the Contractor fails to correct Work which is not in accordance with the requirements of the Contract 
Documents as required by Paragraph 12.2 or persistently fails to carry out Work in accordance with the 
Contract Documents, the Owner may issue a written order to the Contractor to stop the Work, or any 
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portion thereof, until the cause for such order has been eliminated.  However, the right of the Owner to stop 
the Work shall not give rise to a duty on the part of the Owner to exercise this right for the benefit of the 
Contractor or any other person or entity, except to the extent required by Subparagraph 6.1.3.  The 
issuance of a stop work order by the Owner shall not give rise to a claim by the Contractor or any 
subcontractor for additional cost, time, or other adjustment. 
 
2.3. OWNER’S RIGHT TO CARRY OUT THE WORK 
 
If the Contractor defaults or neglects to carry out the Work in accordance with the Contract Documents and 
fails within a seven-day period after receipt of written notice from the Owner to commence and continue 
correction of such default or neglect with diligence and promptness, the Owner may after such seven-day 
period give the Contractor a second written notice to correct such deficiencies within a three-day period.  If 
the Contractor within such three-day period after receipt of such second notice fails to commence and 
continue to correct any deficiencies, the Owner may, without prejudice to other remedies the Owner may 
have, correct such deficiencies.  In such case an appropriate Change Order shall be issued deducting from 
payments then or thereafter due the Contractor the reasonable cost of correcting such deficiencies, 
including Owner's expenses and increased costs, and compensation for the Architect/Engineer's additional 
services made necessary by such default, neglect, or failure.  If payments then or thereafter due the 
Contractor are not sufficient to cover such amounts, the Contractor shall pay the difference to the Owner. 
 
2.4. OWNER’S RIGHT TO PERSONNEL 

 
2.4.1. The Owner reserves the right to have the Contractor and/or subcontractors remove person(s) 
and/or personnel from any and all work on the project with cause but without cost to the Owner.  Such 
requests from the Owner may be made verbally or in writing and may be done directly with the 
Contractor or indirectly through the Architect/Engineer. Cause may be, but not limited to, any of the 
following: incompetence, poor workmanship, poor scheduling abilities, poor coordination, disruption to 
the facility or others, poor management, causes delay or delays, disruption of the Project, will not 
strictly adhere to facility procedures and Project requirements either knowingly or unknowingly, 
insubordination, drug/alcohol use, possession of contraband, belligerent acts or actions, etc. The 
Contractor shall provide replacement person(s) and/or personnel acceptable to the Owner at no cost to 
the Owner. 
 
2.4.2. Any issue or circumstance relating to or resulting out of this clause shall not be construed or 
interpreted to be interference with or impacting upon the Contractor’s responsibilities and liabilities 
under the Contract Documents. 

 
2.4.3. Person(s) and/or personnel who do not perform in accordance with the Contract Documents, 
shall be deemed to have provided the Owner with cause to have such persons removed from any and 
all involvement in the Work. 

 
2.4.4. The Contractor agrees to indemnify and hold harmless the Owner from any and all causes of 
action, demands, claims, damages, awards, attorneys’ fees, and other costs brought against the Owner 
and/or Architect/Engineer by any and all person(s) or personnel as a result of actions under this clause. 

 
 
3. ARTICLE 3 – THE CONTRACTOR 
 

3.1. GENERAL 
 

3.1.1. The Contractor is the person or entity identified as such in the Contract and is referred to 
throughout the Contract Documents as if singular in number. The term “Contractor” means the 
Contractor or the Contractor's authorized representative. 
 
3.1.2. Construction Contractor Registration: The Contractor is required to be registered with the 
Department of Labor and Industry under 39-9-201 and 39-9-204 MCA prior to the Contract being 
executed by the Owner.  A bidder must demonstrate that it has registered or promises that it will 
register immediately upon notice of award and prior to commencement of any work.  If the prevailing 
bidder cannot or does not register in time for the Owner to execute the Contract within fifteen (15) days 
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of the date on the notice of award, the Owner may award, at its sole discretion, to the next lowest 
responsible bidder who meets this requirement.  The Owner will not execute a contract for construction 
nor issue a Notice to Proceed to a Contractor who is not registered per 39-9-401(a) MCA.  It is solely 
the Contractor’s responsibility to ensure that all Subcontractors are registered in accordance with Title 
39, Chapter 9, MCA. 

 
3.1.3. The Owner’s engagement of the Contractor is based upon the Contractor’s representations by 
submission of a bid to the Owner that it: 

 
3.1.3.1. has the requisite skills, judgment, capacity, expertise, and financial ability to perform 
the Work; 
 
3.1.3.2. is experienced in the type of labor and services the Owner is engaging the Contractor 
to perform; 
 
3.1.3.3. is authorized, licensed and registered to perform the type of labor and services for 
which it is being engaged in the State and locality in which the Project is located; 

 
3.1.3.4. is qualified, willing and able to perform the labor and services for the Project in the 
manner and scope defined in the Contract Documents; and, 

 
3.1.3.5. has the expertise and ability to provide labor and services that will meet the Owner’s 
objectives, intent and requirements, and will comply with the requirements of all governmental, 
public, and quasi-public authorities and agencies having or asserting jurisdiction over the Project. 

 
3.1.4. The Contractor shall perform the Work in accordance with the Contract Documents. 
 
3.1.5. The Contractor shall not be relieved of obligations to perform the Work in accordance with the 
Contract Documents either by activities or duties of the Architect/Engineer in the Architect/Engineer's 
administration of the Contract, or by tests, inspections or approvals required or performed by persons 
other than the Contractor. 

 
3.1.6. Quality Control (i.e. ensuring compliance with the Contract Documents) and Quality Assurance 
(i.e. confirming compliance with the Contract Documents) are the responsibility of the Contractor.  
Testing, observations, and/or inspections performed or provided by the Owner are solely for the 
Owner’s own purposes and are for the benefit of the Owner.  The Owner is not liable or responsible in 
any form or fashion to the Contractor regarding quality assurance or extent of such assurances.  The 
Contractor shall not, under any circumstances, rely upon the Owner’s testing or inspections as a 
substitute or in lieu of its own Quality Control or Assurance programs. 

 
3.2. REVIEW OF CONTRACT DOCUMENTS AND FIELD CONDITIONS BY CONTRACTOR 
 

3.2.1. Since the Contract Documents are complementary and inter-related, before starting each 
portion of the Work, the Contractor shall carefully study and compare the various Drawings and other 
Contract Documents relative to that portion of the Work, shall take field measurements of any existing 
conditions related to that portion of the Work and shall observe any conditions affecting the Work. 
These obligations are for the purpose of facilitating construction by the Contractor and are not for the 
purpose of discovering errors, omissions, or inconsistencies in the Contract Documents.  However, any 
errors, inconsistencies or omissions discovered by the Contractor shall be reported promptly to the 
Architect/Engineer as a request for information in such form as the Architect/Engineer may require. 

 
3.2.2. Any errors or omissions noted by the Contractor during this review shall be reported promptly 
to the Architect/Engineer, but it is recognized that the Contractor's review is made in the Contractor's 
capacity as a contractor and not as a licensed design professional unless otherwise specifically 
provided in the Contract Documents. 

 
3.2.3. If the Contractor believes that additional cost or time is involved because of clarifications or 
instructions issued by the Architect/Engineer in response to the Contractor's notices or requests for 
information pursuant to Subparagraphs 3.2.1 and 3.2.2, the Contractor shall make Claims as provided 
in Subparagraphs 4.3.4 and 4.3.5. If the Contractor fails to perform the obligations of Subparagraphs 
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3.2.1 and 3.2.2, the Contractor shall pay such costs and damages to the Owner as would have been 
avoided if the Contractor had performed such obligations. The Contractor shall not be liable to the 
Owner or Architect/Engineer for damages resulting from errors, inconsistencies, or omissions in the 
Contract Documents or for differences between field measurements or conditions and the Contract 
Documents unless the Contractor recognized such error, inconsistency, omission or difference and 
failed to report it to the Architect/Engineer. 

 
3.2.4. Except as otherwise expressly provided in this Contract, the Contractor assumes all risks, 
liabilities, costs, and consequences of performing any effort or work in accordance with any written or 
oral order (including but not limited to direction, instruction, interpretation, or determination) of a person 
not authorized in writing by the Owner to issue such an order. 

 
3.2.5. By entering into this Contract, the Contractor acknowledges that it has informed itself fully 
regarding the requirements of the Drawings and Specifications, the General Conditions, the 
Supplementary General Conditions, all other documents comprising a part of the Contract Documents 
and all applicable laws, building codes, ordinances and regulations.  Contractor hereby expressly 
acknowledges, guarantees, and warrants to the Owner that: 

 
3.2.5.1. the Contract Documents are sufficient in detail and scope to enable Contractor to 
construct the finished project; 
 
3.2.5.2. no additional or further work should be required by Owner at the time of Owner's 
acceptance of the Work; and, 

 
3.2.5.3. when the Contractor's work is finished and the Owner accepts, the Work will be 
complete and fit for the purpose intended by the Contract Documents.  This acknowledgment and 
guarantee does not imply that the Contractor is assuming responsibilities of the Architect/Engineer. 

 
3.2.6. Sufficiency of Contract Documents:  Prior to submission of its bid, and in all events prior to and 
upon signing the Contract, the Contractor certifies, warrants and guarantees that it has received, 
carefully reviewed, and evaluated all aspects of the Contract Documents and agrees that said 
Documents are adequate, consistent, coordinated, and sufficient for bidding and constructing the Work 
requested, intended, conceived, and contemplated therein. 
 

3.2.6.1. The Contractor further acknowledges its continuing duty to review and evaluate the 
Contract Documents during the performance of its services and shall immediately notify the 
Architect/Engineer of any problems, conflicts, defects, deficiencies, inconsistencies, errors, or 
omissions it discovers in the Contract Documents and the Work to be constructed; and, any 
variances it discovers between the Contract Documents and applicable laws, statutes, building 
codes, rules or regulations. 
 
3.2.6.2. If the Contractor performs any Work which it knows or should have known due to its 
experience, ability,  qualifications, and expertise in the construction industry, that involves 
problems, conflicts, defects, deficiencies, inconsistencies, errors, or omissions in the Contract 
Documents and the Work to be constructed and, any variances between the Contract Documents 
and applicable laws, statutes, building codes, rules or regulations, without prior written notification 
to the Architect/Engineer and without prior authorization to proceed from the Architect/Engineer, 
the Contractor shall be responsible for and bare the costs and delays (including costs of any delay) 
of performing such Work and all corrective actions as directed by the Architect/Engineer. 

 
3.2.6.3. Any and all claims resulting from the Contractor’s failure, including those of any 
subcontractor or supplier, to carefully review, evaluate, and become familiar with all aspects of the 
Contract Documents shall be deemed void and waived by the Contractor.  

 
3.2.7. Sufficiency of Site Conditions:    Prior to submission of its bid, and in all events prior to and 
upon signing the Contract, the Contractor certifies, warrants and guarantees that it has visited, carefully 
reviewed, evaluated, and become familiar with all aspects of the site and local conditions at which the 
Project is to be constructed.  The Contractor agrees that the Contract Documents are an adequate, 
consistent, coordinated, and sufficient representation of the site and local conditions for the Work. 
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3.2.7.1. The Contractor has reviewed and become familiar with all aspects with the Site Survey 
and Geotechnical Report for the Project and has a full understanding of the information provided 
therein. 
 
3.2.7.2. If the Work involves modifications, renovations, or remodeling of an existing 
structure(s) or other man-made feature(s), the Contractor certifies, warrants and guarantees that it 
has reviewed, evaluated, and become familiar with all available as-built and record drawings, plans 
and specifications, and has thoroughly inspected and become familiar with the structure(s) or man-
made feature(s). 

 
3.2.7.3. Any and all claims resulting from the Contractor’s failure, including those of any 
subcontractor or supplier, to visit, carefully review, evaluate, and become familiar with all aspects of 
the site, available geotechnical information, and local conditions at which the Project is to be 
constructed shall be deemed void and waived by the Contractor. 

 
3.3. SUPERVISION AND CONSTRUCTION PROCEDURES 
 

3.3.1. The Contractor shall supervise and direct the Work using the Contractor's best skill and 
attention recognizing that time and quality are of the essence of the Work. The Contractor shall be 
solely responsible for and have control over construction means, methods, techniques, sequences and 
procedures and for coordinating all portions of the Work under the Contract, unless the Contract 
Documents give other specific instructions concerning these matters.  It is the responsibility of and 
incumbent upon the Contractor to ensure, confirm, coordinate, inspect and oversee all Work (which is 
inclusive of but not limited to all submittals, change orders, schedules, workmanship, and appropriate 
staffing with enough competent and qualified personnel) so that the Work is not impacted in terms of 
any delays, costs, damages, or additional time, or effort on the part Architect/Engineer or Owner. If the 
Contract Documents give specific instructions concerning construction means, methods, techniques, 
sequences or procedures, the Contractor shall evaluate the jobsite safety thereof and, except as stated 
below, shall be fully and solely responsible for the jobsite safety of such means, methods, techniques, 
sequences or procedures. If the Contractor determines that such means, methods, techniques, 
sequences or procedures may not be safe, the Contractor shall give timely written notice to the Owner 
and Architect/Engineer and shall not proceed with that portion of the Work without further written 
instructions from the Architect/Engineer. If the Contractor is then instructed to proceed with the required 
means, methods, techniques, sequences or procedures without acceptance of changes proposed by 
the Contractor, the Architect/Engineer or Owner as appropriate shall be solely responsible for any 
resulting loss or damage. The Contractor will be required to: review any specified construction or 
installation procedure; advise the Architect/Engineer if the specified procedure deviates from good 
construction practice; to advise the Architect/Engineer if following the procedure will affect any 
warranties, including the Contractor's general warranty, or of any objections the Contractor may have to 
the procedure and shall propose any alternative procedure which the Contractor will warrant and 
guarantee.  The Contractor is required to: review any specified construction or installation procedure; 
advise the Architect/Engineer if the specified procedure deviates from good construction practice; to 
advise the Architect/Engineer if following the procedure will affect any warranties, including the 
Contractor's general warranty, or of any objections the Contractor may have to the procedure and to 
propose any alternative procedure which the Contractor will warrant.  
 
3.3.2. The Contractor shall furnish management, supervision, coordination, labor and services that: 
(1) expeditiously, economically, and properly completes the Work; (2) comply with all requirements of 
the Contract Documents; and, (3) are performed in a quality workmanlike manner and in accordance 
with the standards currently practiced by persons and entities performing or providing comparable 
management, supervision, labor and services on projects of similar size, complexity, cost, and nature 
to this Project.  However, the standards currently practiced within the construction industry shall not 
relieve the Contractor of the responsibility to perform the Work to the level of quality, detail, and 
excellence defined and intended by the Contract Documents as interpreted by the Architect/Engineer. 
 
3.3.3. All services and labor rendered by the Contractor, including any subcontractors or suppliers, 
shall be performed under the immediate supervision at the site of persons possessing expertise and 
the requisite knowledge in the discipline or trade of service being rendered.  The Contractor shall 
maintain such supervision and personnel at all times that the Contractor’s personnel, subcontractors, 
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and/or suppliers are at the site.  The Contractor shall never be absent from the site during performance 
of any portion of the Work by any entity under the supervision and direction of the Contractor.  Full time 
attendance by the Contractor from Notice to Proceed through Final Acceptance is an explicit 
requirement of this Contract. 

 
3.3.4. The Contractor shall be responsible to the Owner for acts, damages, errors, and omissions of 
the Contractor's employees, subcontractors and their agents and employees, and other persons or 
entities performing portions of the Work for or on behalf of the Contractor or any of its Subcontractors. 

 
3.3.5. The Contractor shall be responsible for inspection of portions of Work already performed to 
determine that such portions are in proper condition to receive subsequent Work. 

 
3.4. LABOR, WAGES, AND MATERIALS 
 

3.4.1. Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for 
labor, materials, permits, licenses, goods, products, equipment, tools, construction equipment and 
machinery, water, heat, all utilities, transportation, and other facilities and services necessary for proper 
execution and completion of the Work in accordance with the Contract Documents, whether temporary 
or permanent and whether or not incorporated or to be incorporated in the Work. 
 
3.4.2. The Contractor may make substitutions only with the consent of the Owner, after evaluation by 
the Architect/Engineer and in accordance with a Change Order.  This opportunity to request 
substitutions does not negate or waive any requirement for the Contractor to follow a pre-bidding “prior 
approval” requirement nor obligate the Owner to approve any substitution request. 

 
3.4.3. The Contractor shall enforce strict discipline, appropriate behavior, and good order among the 
Contractor's employees, subcontractors at every tier and level, and other persons carrying out the 
Contract. The Contractor shall not permit employment of unfit persons or persons not skilled in tasks 
assigned to them. 

 
3.4.4. Prevailing Wages and Montana Residents.  (IF FEDERAL DAVIS-BACON RATES ARE 
INCLUDED IN THE CONTRACT DOCUMENTS, THIS PARAGRAPH 3.4.4 SHALL BE VOID IN ITS 
ENTIRETY AND THE CONTRACTOR SHALL COMPLY THE FEDERAL REQUIREMENTS OF 
ARTICLE 16 WITH TWO EXCEPTIONS:  1) Paragraph 3.4.4.2 is applicable regardless of the rates 
used unless specifically prohibited by federal law; and, 2) if the state prevailing rates are higher than 
the federal, the contractor and all subcontractors shall abide by the higher rates on a per-trade basis.  
ALL REPORTING, DOCUMENTATION, ETC. SHALL REMAIN AS PER THE FEDERAL 
REQUIREMENTS IN ARTICLE 16 REGARDLESS OF THE SCHEDULED USED.) 

 
3.4.4.1. The Contractor and all subcontractors at any level or tier of the Work shall give 
preference to the employment of bona fide Montana residents in the performance of the Work and 
shall pay the standard prevailing rate of wages, including fringe benefits for health and welfare and 
pension contributions and travel allowance provisions in effect and applicable to the county or 
locality in which the work is being performed. (18-2-403, MCA) 
 
3.4.4.2. At least 50% of the workers, as defined by the Department of Labor & Industry (DOLI), 
must be bona fide Montana residents. (18-2-409, MCA) 

 
3.4.4.3. Indian Employment Preference within the Boundaries of an Indian Reservation.  All 
contractors that are awarded a state agency construction contract within the exterior boundaries of 
an Indian Reservation shall extend a hiring preference to qualified Indians as provided herein: 

 
3.4.4.3.1. “State agency” means a department, office, board, bureau, commission, agency, 
or other instrumentality of the executive or judicial branches of the government of this State.  
“Indian” means a person who is enrolled or who is a lineal descendent of a person enrolled in 
an enrollment listing of the Bureau of Indian Affairs or in the enrollment listing of a recognized 
Indian tribe domiciled in the United States. 
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3.4.4.3.2. Qualified Indians – Employment Criteria:  An Indian shall be qualified for 
employment in a permanent, temporary, or seasonal position if he or she has substantially 
equal qualifications for any position and resides on the reservation where the construction 
contract is to be performed. 

 
3.4.4.3.3. Non-Applicability:  The Indian Employment Preference Policy does not apply to a 
project partially funded with federal-aid money from the United States Department of 
Transportation or when residency preference laws are specifically prohibited by federal law.  It 
does not apply to independent contractors and their employees, student interns, elected 
officials, or appointed positions. 

 
3.4.4.4. The Commissioner of The Montana Department of Labor and Industry (DOLI) has 
established the standard prevailing rate of wages in accordance with 18-2-401 and 18-2-402, MCA.  
A copy of the Rates entitled "State of Montana, Prevailing Wage Rates" are bound herein.  The 
Commissioner of the Montana DOLI has established the resident requirements in accordance with 
18-2-409, MCA.  The Contractor and all subcontractors at any level or tier of the Work shall direct 
any and all questions concerning prevailing wage and Montana resident issues for all aspects of 
the Work to DOLI. 

 
3.4.4.5. The Contractor and all subcontractors at any tier or level of the Work, and as 
determined by the Montana DOLI, shall classify all workers in the project in accordance with the 
State of Montana, Prevailing Wage Rates.  In the event the Contractor is unable to classify a 
worker in accordance with these rates he shall contact DOLI for a determination of the 
classification and the prevailing wage rate to be paid. 

 
3.4.4.6. The Contractor and all subcontractors at any tier or level of the Work shall be 
responsible for obtaining wage rates for all workers prior to their performing any work on the 
project.  The Contractor is required to pay and insure that its subcontractors at any tier or level and 
others also pay the prevailing wage determined by the DOLI, insofar as required by Title 18 of the 
MCA and the pertinent rules and standards of DOLI. 

 
3.4.4.7. It is not the responsibility of the Owner to determine who classifies as a subcontractor, 
sub-subcontractor, material man, supplier, or any other person involved in any aspect of the Work 
at any tier or level.  All such determinations shall be the sole responsibility of the Contractor, 
subcontractors, sub-subcontractors, material men, suppliers and others involved in the project at 
any tier or level.  The Contractor, subcontractors, sub-subcontractors, material men, suppliers and 
others involved in the project shall indemnify and hold harmless the Owner from all claims, 
attorneys’ fees, damages and/or awards involving prevailing wage or Montana resident issues.  
Any changes to wages or penalties for failure to pay the correct wages will be the sole 
responsibility of the Contractor and/or his subcontractors and no further charges or claims shall be 
made to the Owner.  If the parties mutually agree or an arbitrator or court determines that any 
change in wages is due and any part is attributable to the Owner, the Owner's sole liability shall be 
for the amount of wages ordered only and not for other expenses, charges, penalties, overhead, 
profit or other mark-ups. 
 
3.4.4.8. In accordance with 18-2-422(1) MCA, each job classification’s standard prevailing 
wage rate, including fringe benefits, that the contractors and employers shall pay during 
construction of the project is included herein by both reference to DOLI’s  “Building” or 
‘Heavy/Highway” schedules and as part of these Contract Documents. 

 
3.4.4.9. The Contractor and every employer, including all subcontractors at any tier or level, is 
required by 18-2-422(2) MCA to maintain payroll records in a manner readily capable of being 
certified for submission under 18-2-423 MCA, for a period of not less than 3 years after the 
contractor's, subcontractor’s, or employer's completion of work on the project or the Final 
Acceptance by the Owner, which ever is later. 

 
3.4.4.10. Each contractor is required by 18-2-422(3) MCA to post in a visible and accessible 
location a statement of all wages and fringe benefits in compliance with 18-2-423. 

 
3.5. WARRANTY AND GUARANTEE 
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3.5.1. The Contractor warrants to the Owner and Architect/Engineer that materials and equipment 
furnished under the Contract will be new and of good quality unless otherwise required or permitted by 
the Contract Documents, that the Work will be free from defects not inherent in the quality required or 
permitted, and that the Work will conform to the requirements of the Contract Documents.  Work not 
conforming to these requirements, including substitutions not properly approved and authorized, may 
be considered defective and rejected.  The Contractor's warranty excludes remedy for damage or 
defect caused by abuse, modifications not executed by the Contractor, improper or insufficient 
maintenance, improper operation, or normal wear and tear and normal usage. If required by the 
Architect/Engineer, the Contractor shall furnish satisfactory evidence as to the kind and quality of 
materials and equipment. 
 
3.5.2. The Contractor shall and does hereby warrant and guarantee all work, workmanship, and 
materials for the full warranty period as specified in the Contract Documents.  The warranty period shall 
be defined as commencing with Substantial Completion (or with each Substantial Completion if there is 
more than one) of the Project, or any portion thereof, and continuing for one (1) calendar year from the 
date of Final Acceptance of the entire project by the Owner. The date of Final Acceptance shall be the 
date of the Architect/Engineer’s signature on the final request for payment unless otherwise agreed 
upon in writing for the entire project or any portion thereof, by the Owner, Architect/Engineer and 
Contractor. 
 
3.5.3. In addition to the one (1) calendar year warranty and guarantee specified in this herein above, 
the Contractor warrants and guarantees all materials and workmanship for the roofing system for a 
period of two (2) calendar years from the date of Final Acceptance.  This warranty shall cover all labor 
and materials for roof and roofing finish systems (e.g. flashing, terminations, parapet caps, etc.) repairs 
from moisture penetration and/or defects in workmanship. 

 
3.5.4. Manufacturer and product warranties and guarantees, as provided by the manufacturer or as 
specified in the Contract Documents, are in addition to the Contractor’s warranty. 

 
3.6. TAXES 
 

3.6.1. The Contractor is responsible for and shall pay all sales, consumer, use, and similar taxes for 
the Work provided by the Contractor which are legally enacted when bids are received or negotiations 
concluded, whether or not yet effective or merely scheduled to go into effect. 
 
3.6.2. In compliance with 15-50-206 MCA, the Contractor will have 1% of his gross receipts withheld 
by the Owner from all payments due and sent to the Montana Department of Revenue.  Each 
subcontractor who performs work greater than $5,000 shall have 1% of its gross receipts withheld by 
the Contractor and sent to the Montana Department of Revenue.  The Contractor shall notify the 
Department of Revenue on the Department’s prescribed form. 

 
3.7. PERMITS, FEES, AND NOTICES 
 

3.7.1. Unless otherwise provided in the Contract Documents, the Contractor shall secure and pay for 
the building permit and other permits and governmental fees, licenses and inspections necessary for 
proper execution and completion of the Work which are customarily secured after execution of the 
Contract, including but not limited to, the building permit fee, electrical, plumbing, sewer connection fee 
and mechanical permit fee, and any required impact fees and which are legally required when bids are 
received or negotiations concluded. 
 
3.7.2. The Contractor shall comply with and give notices required by laws, ordinances, rules, 
regulations and lawful orders of public authorities applicable to performance of the Work. 

 
3.7.3. If the Contractor performs Work knowing it to be contrary to laws, statutes, ordinances, building 
codes, and rules and regulations, and does so without providing notice to the Architect/Engineer and 
Owner, the Contractor shall assume responsibility for such Work and shall bear the costs attributable to 
correction. The Contractor shall be solely responsible to insure that all work it performs is in full 
compliance with all prevailing and applicable codes and regulations. 
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3.7.4. Incident Reporting:  The Contractor shall immediately notify the Owner and Architect/Engineer, 
both orally and in writing, of the nature and details of all incidents which may adversely affect the 
quality or progress of the Work, including, but not limited to, union disputes, accidents, delays, 
damages to Work, and other significant occurrences.  Such notices are in addition to any other notices 
required regarding claims. 

 
3.8. ALLOWANCES 
 

3.8.1. The Contractor shall include in the Contract Sum all allowances stated in the Contract 
Documents. Items covered by allowances shall be supplied for such amounts and by such persons or 
entities as the Owner may direct.   
 
3.8.2. Unless otherwise provided in the Contract Documents: 

 
3.8.2.1. allowances shall cover the cost to the Contractor of materials and equipment delivered 
at the site and all required taxes, less applicable trade discounts; 
 
3.8.2.2. Contractor's costs for unloading and handling at the site, labor, installation costs, 
overhead, profit and other expenses contemplated for stated allowance amounts shall be included 
by the Contractor in the Contract Sum but not in the allowances; 

 
3.8.2.3. whenever costs are more than or less than stated allowances, the Contract Sum shall 
be adjusted accordingly by Change Order. The amount of the Change Order shall reflect: (1) the 
difference between actual costs and the allowances under Clause 3.8.2.1; and, (2) changes in 
Contractor's costs under Clause 3.8.2.2. 

 
3.8.3. Materials and equipment under an allowance shall be selected by the Owner.  

 
3.9. CONTRACTOR’S PERSONNEL 
 

3.9.1. The Contractor shall employ competent personnel, supervisors, project managers, project 
engineers, project superintendent, and all others who shall be assigned to the Work throughout its 
duration.  Contractor’s personnel extend to those employed by the Contractor whether at the site or 
not.  The Owner shall have right to review and approve or reject all replacement of Contractor’s 
personnel.  All personnel assigned by the Contractor to the Work shall possess the requisite 
experience, skills, abilities, knowledge, and integrity to perform the Work. 
 
3.9.2. The superintendent and others as assigned shall be in attendance at the Project site during the 
performance of any and all Work.  The superintendent shall represent the Contractor.  All 
communications given to the Contractor’s personnel such as the project manager or the 
superintendent, whether verbal, electronic or written, shall be as binding as if given to the Contractor. 

 
3.9.3. It is the Contractor’s responsibility to appropriately staff, manage, supervise and direct the 
Work which is inclusive of the performance, acts, and actions of his personnel and subcontractors.  As 
such, the Contractor further agrees to indemnify and hold harmless the Owner and the 
Architect/Engineer, and to protect and defend both from and against all claims, attorneys’ fees, 
demands, causes of action of any kind or character, including the cost of defense thereof, arising in 
favor of or against the Owner, Architect/Engineer, Contractor, their agents, employees, or any third 
parties on account of the performance, behavior, acts or actions of the Contractor’s personnel or 
subcontractors. 

 
3.9.4. Prior to the commencement of any work, the Contractor shall prepare and submit a personnel 
listing and organizational chart in a format acceptable to the Owner which lists by name, phone number 
(including cell phone), job category, and responsibility the Contractor’s key/primary personnel who will 
work on the Project.  The Contractor shall promptly inform the Owner in writing of any proposed 
replacements, the reasons therefore, and the name and qualifications of any proposed replacements.  
The Owner shall have the right to reject any proposed replacements without cost or claim being made 
by the Contractor. The chart shall be provided to the Owner at the time of the pre-construction 
conference. 
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3.9.5. The Contractor shall immediately remove for the duration of the Project, any person making an 
inappropriate racial, sexual, or ethnic comment, statement, joke, or gesture toward any other individual. 

 
3.9.6. The Contractor shall immediately remove for the duration of the Project, any person who is 
incompetent, careless, disruptive, or not working in harmony with others. 

 
3.10. CONSTRUCTION SCHEDULES 
 

3.10.1. The Contractor shall, promptly after being awarded the Contract, prepare and submit for the 
Owner's and Architect/Engineer's information a Contractor's construction schedule for the Work. The 
schedule shall not exceed time limits current under the Contract Documents, shall be revised at 
appropriate intervals as required by the conditions of the Work and per the requirements of the 
Contract Documents, shall be related to the entire Project to the extent required by the Contract 
Documents, and shall provide for expeditious and practicable execution of the Work. The Contractor’s 
schedule shall be in the “Critical Path Method” and shall show the Critical Path of the Work in sufficient 
detail to evaluate the Contractor’s progress.  A request for time extension by the Contractor will not be 
allowed unless a change in the Work is approved by the Owner and materially affects the Critical Path.  
It is the Contractor’s responsibility to demonstrate that any time extensions requests materially affect 
the Critical Path. 
 
3.10.2. The Contractor shall prepare and keep current, for the Architect/Engineer's approval, a 
schedule of submittals which is coordinated with the Contractor's Construction Schedule and allows the 
Architect/Engineer reasonable time to review submittals. 

 
3.10.3. The Contractor shall perform the Work in accordance with the most recent schedule submitted 
to the Owner and Architect/Engineer. 

 
3.10.4. The Contractor's operations (including but not limited to the Contractor's forces employed, 
sequences of operations, and methods of operation) at all times during the performance of the contract 
shall be: (a) subject to the review of the Owner or the Architect/Engineer; and, (b) sufficient to insure 
the completion of the Work within the specified performance period. 

 
3.10.5. The Critical Path Method Construction Schedule prepared by the Contractor must be in a form 
that is acceptable to both the Architect/Engineer and the Owner. 

 
3.10.5.1. The Schedule shall show the estimated progress of the entire Project through the 
individual time periods allowed for completion of each discipline, trade, phase, section, and aspect 
of the Work.  The Contractor shall provide written reports of all logic and resource loading data with 
the Schedule and with all updates to the Schedule. 
 
3.10.5.2. The Schedule shall show percent complete, progress to date, project work, and 
projected time to complete the work for all activities.  The percent complete and minor schedule 
changes, including additions of activities, change orders, construction change directives, changes 
to sequences of activities and significant changes in activity demands must be shown by a revised 
Schedule.  A written report providing details about the changes and what actions are anticipated to 
get the work completed in the contractual time period shall be submitted with the revised schedule. 
 
3.10.5.3. The Construction Schedule shall include coordinate dates for performance of all 
divisions of the Work, including shipping and delivery, off-site requirements and tasks, so the Work 
can be completed in a timely and orderly fashion consistent with the required dates of Substantial 
Completion and Final Acceptance. 

 
3.10.5.4. The Construction Schedule shall include: (i) the required commencement date, the 
required dates of Substantial Completion(s) and Final Acceptance for the complete Project  and all 
phases (if any); (ii) any guideline and milestone dates required by the Owner or the Contract 
Documents; (iii) subcontractor and supplier schedules; (iv) a submittal schedule which allows 
sufficient time for review and action by the Architect/Engineer; (v) the complete sequence of all 
construction activities with start and completion dates; and, (vi) required decision dates. 
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3.10.5.5. By receiving, reviewing, and/or commenting on the Construction Schedule or any 
portion thereof (including logic and resource loading), neither the Owner or Architect/Engineer 
assume any of the Contractor’s responsibility or liability that the Schedule be coordinated or 
complete, or for timely and orderly completion of the Work. 

 
3.10.5.6. Receiving, reviewing, and/or commenting on the Schedule, any portion thereof, or any 
revision thereof, does not constitute an approval, acknowledgement, or acceptance of any 
durations, dates, milestones, or performance indicated therein. 

 
3.10.5.7. A printout of the Schedule’s logic showing all activities and all resource loading is 
required with the Schedule and with all updates to the Schedule. 

 
3.10.6. The Contractor shall review and compare, at a minimum on a weekly basis, the actual status of 
the Work against its Construction Schedule. 

 
3.10.7. The Contractor shall routinely, frequently, and periodically (but not less than monthly) update 
and/or revise its Construction Schedule to show actual progress of the Work through the date of the 
update or revision, projected level of completion of each remaining activity, activities modified since the 
previous update or revision, and major changes in scope or logic.  The updated/revised Schedule shall 
be accompanied by a narrative report which: (1) states and explains any modifications of the critical 
path, if any, including any changes in logic; (2) defines problem areas and lists areas of anticipated 
delays; (3) explains the anticipated impact the change in the critical path or problems and delays will 
have on the entire Schedule and the completion of the Work; (4) provides corrective action taken or 
proposed; and, (5) states how problems or delays will be resolved in order to deliver the Work by the 
required phasing milestones (if any),  Substantial Completion(s), and Final Acceptance dates. 

 
3.10.8. Delay in Performance:  If at any time the Contractor anticipates that performance of the Work 
will be delayed or has been delayed, the Contractor shall: (1) immediately notify the Architect/Engineer 
by separate and distinct correspondence of the probably cause and effect of the delay, and possible 
alternatives to minimize the delay; and, (2) take all corrective action reasonably necessary to deliver 
the Work by the required dates. Nothing in this paragraph or the Contract Documents shall be 
construed by the Contractor as a granting by the Architect/Engineer or Owner of constructive 
acceleration.  The results of failure to anticipate delays, or to timely notify the Owner and 
Architect/Engineer of an anticipated or real delay, are entirely the responsibility of the Contractor 
whether compensable or not. 

 
3.10.9. Early Completion:  The Contractor may attempt to achieve Substantial Completion(s) on or 
before the date(s) required in the Contract.  However, such early completion shall be for the 
Contractor’s sole convenience and shall not create any real or implied additional rights to Contractor or 
impose any additional obligations on the Owner or Architect/Engineer.  The Owner will not be liable for 
nor pay any additional compensation of any kind to the Contractor for achieving Substantial 
Completion(s) or Final Acceptance prior to the required dates as set forth in the Contract.  The Owner 
will not be liable for nor pay any additional compensation of any kind should there by any cause 
whatsoever that the Contractor is not able to achieve Substantial Completion(s) earlier than the 
contractually required dates of Substantial Completion(s) or Final Acceptance. 

 
3.10.10. Float in Schedule.  Any and all float time in the Contractor’s schedule, regardless of 
the path or activity, shall accrue to the benefit of the Owner and the Work, and not to the Contractor.  
Float also includes any difference shown between any early completion dates shown on the 
Contractor’s Schedule for any phasing milestone(s), Substantial Completion(s) or Final Acceptance 
and the dates or durations as required by the Contract Documents. 

 
3.10.11. Modification of Required Substantial Completion(s) or Final Acceptance Dates:  
Modification of the required dates shall be accomplished only by duly authorized, accepted, and 
approved change orders stating the new date(s) with specificity on the change order form.  All rights, 
duties, and obligations, including but not limited to the Contractor’s liability for actual, delay, and/or 
liquidated damages, shall be determined in relation to the date(s) as modified.  

 
3.11. DOCUMENTATION AND AS-BUILT CONDITIONS AT THE SITE 
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3.11.1. The Contractor shall maintain at the site for the Owner one record copy of the Drawings, 
Specifications, Addenda, Change Orders and other Modifications, in good order and accurately marked 
to record current field changes and selections made during construction, and one record copy of 
approved Shop Drawings, Product Data, Samples and similar required submittals. These shall be 
available to the Architect/Engineer or Owner at any time and shall be delivered to the 
Architect/Engineer for submittal to the Owner upon completion of the Work. 
 
3.11.2. The Owner shall not be required to process final payment until all documentation and data 
required by the Contract Documents is submitted to and approved by the Architect/Engineer including, 
but not limited to, the As-Built Drawings. The Owner will not process any final request for payment until 
the Architect/Engineer has received and verified that the Contractor has performed the requirements 
pertaining to the as-built drawings. 
 
3.11.3. The as-built drawings shall be neatly and clearly marked during construction to record all 
deviations, variations, changes, and alterations as they occur during construction along with such 
supplementary notes and details necessary to clearly and accurately represent the as-built condition.  
The as-built drawings shall be available at all times to the Owner, Architect/Engineer and 
Architect/Engineer’s consultants. 

 
3.12. SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 
 

3.12.1. Definitions: 
 

3.12.1.1. Shop Drawings are drawings, diagrams, schedules and other data specially prepared 
for the Work by the Contractor or a Subcontractor, Sub-subcontractor, manufacturer, supplier or 
distributor to illustrate some portion of the Work. 
 
3.12.1.2. Product Data are illustrations, standard schedules, performance charts, instructions, 
brochures, diagrams and other information furnished by the Contractor to illustrate materials or 
equipment for some portion of the Work. 

 
3.12.1.3. Samples are physical examples which illustrate materials, equipment or workmanship 
and establish standards by which the Work will be judged. 

 
3.12.2. Shop Drawings, Product Data, Samples and similar submittals are not Contract Documents. 
The purpose of their submittal is to demonstrate for those portions of the Work for which submittals are 
required by the Contract Documents the way by which the Contractor proposes to conform to the 
information given and the design concept expressed in the Contract Documents. Review by the 
Architect/Engineer is subject to the limitations of Subparagraph 4.2.7. Informational submittals upon 
which the Architect/Engineer is not expected to take responsive action may be so identified in the 
Contract Documents. Submittals which are not required by the Contract Documents may be returned 
by the Architect/Engineer without action. 
 
3.12.3. The Contractor shall review, approve, and submit to the Architect/Engineer, Shop Drawings, 
Product Data, Samples and similar submittals required by the Contract Documents within fifteen (15) 
calendar days of being issued the Notice To Proceed unless noted otherwise and shall do so in such 
sequence as to cause no delay in the Work or in the activities of the Owner or of separate contractors.  
Any and all items submitted by the Contractor which are not marked as reviewed for compliance with 
the Contract Documents and approved by the Contractor, or in the opinion of the Architect/Engineer, 
have not been reviewed for compliance by the Contractor even if marked as such, may be returned by 
the Architect/Engineer without action and shall not result in any accusation or claim for delay or cost by 
the Contractor.  Any submittal that, in the opinion of the Architect/Engineer, is incomplete in any area or 
detail may be rejected and returned to the Contractor.  It is the responsibility of and incumbent upon the 
Contractor to ensure and confirm that all submittals are complete, accurate, and in conformance to the 
Contract Documents prior to submission. 
 
3.12.4. By approving and submitting Shop Drawings, Product Data, Samples and similar submittals, 
the Contractor represents and guarantees to the Architect/Engineer and Owner that the Contractor has 
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determined and verified materials, field measurements and field construction criteria related thereto, or 
will do so, and has checked and coordinated the information contained within such submittals with the 
requirements of the Work and of the Contract Documents. 

 
3.12.5. The Contractor shall perform no portion of the Work for which the Contract Documents require 
submittal and review of Shop Drawings, Product Data, Samples or similar submittals until the 
respective submittal has been approved by the Architect/Engineer. Should the Contractor, 
Subcontractors or Sub-subcontractors install, construct, erect or perform any portion of the Work 
without approval of any requisite submittal, the Contractor shall bear the costs, responsibility, and delay 
for removal, replacement, and/or correction of any and all items, material, and /or labor. 

 
3.12.6. The Work shall be in accordance with approved submittals except that the Contractor shall not 
be relieved of responsibility for deviations from requirements of the Contract Documents by the 
Architect/Engineer's approval of Shop Drawings, Product Data, Samples or similar submittals unless 
the Contractor has specifically informed the Architect/Engineer in writing of such deviation at the time of 
submittal and: (1) the Architect/Engineer has given written approval to the specific deviation as a minor 
change in the Work; or, (2) a Change Order or Construction Change Directive has been issued 
authorizing the deviation. The Contractor shall not be relieved of responsibility for errors or omissions in 
Shop Drawings, Product Data, Samples or similar submittals by the Architect/Engineer's approval 
thereof. 

 
3.12.7. The Contractor shall direct specific attention, in writing or on re-submitted Shop Drawings, 
Product Data, Samples or similar submittals, to revisions other than those requested by the 
Architect/Engineer on previous submittals. In the absence of such written notice the 
Architect/Engineer's approval of a re-submission shall not apply to such revisions. 

 
3.12.8. The Contractor shall not be required to provide professional services which constitute the 
practice of architecture or engineering unless such services are specifically required by the Contract 
Documents for a portion of the Work or unless the Contractor needs to provide such services in order 
to carry out the Contractor's responsibilities for construction means, methods, techniques, sequences 
and procedures. The Contractor shall not be required to provide professional services in violation of 
applicable law. If professional design services or certifications by a design professional related to 
systems, materials or equipment are specifically required of the Contractor by the Contract Documents, 
the Owner and the Architect/Engineer will specify all performance and design criteria that such services 
must satisfy. The Contractor shall cause such services or certifications to be provided by a properly 
licensed design professional, whose signature and seal shall appear on all drawings, calculations, 
specifications, certifications, Shop Drawings and other submittals prepared by such professional. Shop 
Drawings and other submittals related to the Work designed or certified by such professional, if 
prepared by others, shall bear such professional's written approval when submitted to the 
Architect/Engineer. The Owner and the Architect/Engineer shall be entitled to rely upon the adequacy, 
accuracy and completeness of the services, certifications or approvals performed by such design 
professionals, provided the Owner and Architect/Engineer have specified to the Contractor all 
performance and design criteria that such services must satisfy. Pursuant to this subparagraph, the 
Architect/Engineer will review, approve or take other appropriate action on submittals only for the 
limited purpose of checking for conformance with information given and the design concept expressed 
in the Contract Documents. The Contractor shall not be responsible for the adequacy of the 
performance or design criteria required by the Contract Documents but shall be responsible and held 
liable for review and verification of all performance or design criteria as required by Paragraph 3.2. 
 
3.12.9. Unless noted otherwise in the Contract Documents, the Contractor shall submit to the 
Architect/Engineer within fifteen (15) days from the date of the Notice To Proceed a minimum of two (2) 
complete copies of all shop/setting drawings, schedules, cut sheets, products, product data, and 
samples required for the complete Work.  Copies shall be reviewed, marked, stamped and approved 
on each and every copy by the Contractor prior to submission to the Architect/Engineer or they shall be 
returned without review or action.  The Architect/Engineer shall review with reasonable promptness, 
making corrections, rejections, or other actions as appropriate. The Architect/Engineer’s approval or 
actions on shop/setting drawings, schedules, cut sheets, products, product data, or samples shall not 
relieve the Contractor from responsibility for, nor deviating from, the requirements of the plans and 
specifications.  Any deviations from the plans and specifications requested or made by the Contractor 
shall be brought promptly to the attention of the Architect/Engineer. 
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3.12.10. Cost for Re-Submissions:  the Contractor is responsible for ensuring that all shop 
drawings, product data, samples, and submittals contain all information required by the Contract 
Documents to allow the Architect/Engineer to take action.  The Contractor shall pay the 
Architect/Engineer’s cost for any re-submission of any rejected item.  Such costs shall be deducted 
from the contract sum by Change Order. The Contractor agrees that any action taken by the 
Architect/Engineer is solely in the Architect/Engineer’s discretion and is non-negotiable for the 
purposes of the Architect/Engineer’s cost recovery for multiple (i.e. more than one) review. 

 
3.13. USE OF SITE 
 

3.13.1. The Contractor shall confine operations at the site to areas permitted by law, ordinances, 
permits and the Contract Documents and shall not unreasonably encumber the site with materials or 
equipment. 
 
3.13.2. The Contractor shall not damage, endanger, compromise or destroy any part of the Project or 
the site, including but not limited to work performed by others, monuments, stakes, bench marks, 
survey points, utilities, existing features or structures.  The Contractor shall be fully and exclusively 
responsible for and bare all costs and delays (including and costs of delay) for any damage, 
endangerment, compromise, or destruction of any part of the Project or site. 

 
3.14. CUTTING AND PATCHING 
 

3.14.1. The Contractor shall be responsible for cutting, fitting or patching required to complete the 
Work or to make its parts fit together properly. 
 
3.14.2. The Contractor shall not damage or endanger a portion of the Work or fully or partially 
completed construction of the Owner or separate contractors by cutting, patching or otherwise altering 
such construction, or by excavation. The Contractor shall not cut or otherwise alter such construction 
by the Owner or a separate contractor except with written consent of the Owner and of such separate 
contractor; such consent shall not be unreasonably withheld. The Contractor shall not unreasonably 
withhold from the Owner or a separate contractor the Contractor's consent to cutting or otherwise 
altering the Work. 

 
3.15. CLEAN UP AND SITE CONTROL 
 

3.15.1. The Contractor shall keep the premises and surrounding area free from accumulation of waste 
materials or rubbish caused by operations under the Contract during performance of the Work and at 
the direction of the Owner or Architect/Engineer. At completion of the Work, the Contractor shall 
remove from and about the Project waste materials, rubbish, the Contractor's tools, construction 
equipment, machinery and surplus materials. 
 
3.15.2. If the Contractor fails to clean up as provided in the Contract Documents, the Owner may do so 
and the cost thereof shall be charged to the Contractor. 

 
3.16. ACCESS TO WORK 
 

3.16.1. The Contractor shall provide the Owner and Architect/Engineer access to the Work at all times 
wherever located. 

 
3.17. ROYALTIES, PATENTS AND COPYRIGHTS 
 

3.17.1. The Contractor shall pay all royalties and license fees. The Contractor shall defend suits or 
claims for infringement of copyrights and patent rights and shall hold the Owner and Architect/Engineer 
harmless from loss on account thereof, but shall not be responsible for such defense or loss when a 
particular design, process or product of a particular manufacturer or manufacturers is required by the 
Contract Documents or where the copyright violations are contained in Drawings, Specifications or 
other documents prepared by the Owner or Architect/Engineer. However, if the Contractor has reason 
to believe that the required design, process or product is an infringement of a copyright or a patent, the 
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Contractor shall be responsible for such loss unless such information is promptly furnished to the 
Architect/Engineer. 
 

3.18. INDEMNIFICATION 
 

3.18.1. To the fullest extent permitted by law, the Contractor shall indemnify and hold harmless the 
Owner, Architect/Engineer, Architect/Engineer's consultants, and agents and employees of any of them 
from and against claims, damages, losses and expenses, including but not limited to attorneys' fees, 
arising out of or resulting from performance of the Work to the extent caused by the negligent acts or 
omissions of the Contractor, a Subcontractor, anyone directly or indirectly employed by them or anyone 
for whose acts they may be liable, regardless of whether or not such claim, damage, loss or expense is 
caused in part by a party indemnified hereunder.  Such obligation shall not be construed to negate, 
abridge, or reduce other rights or obligations of indemnity which would otherwise exist as to a party or 
person described in this Paragraph.  The Contractor agrees that it will defend, protect, indemnify and 
save harmless the State of Montana and the Owner against and from all claims, liabilities, demands, 
causes of action, judgments (including costs and reasonable attorneys’ fees), and losses from any 
cause whatever (including patent, trademark and copyright infringement) except the Owner’s sole or 
partial negligence.  This includes any suits, claims, actions, losses, costs, damages of any kind, 
including the State and Owner’s legal expenses, arising out of, in connection with, or incidental to the 
Contract, but does not include any such suits, claims, actions, losses, costs or damages which are the 
result of the negligent acts, actions, losses, costs, or damages which are acts, omissions or misconduct 
of the Owner if they do not arise out of, depend upon or relate to a negligent act, omission or 
misconduct of the Contractor in whole or in part. 
 
3.18.2. In claims against any person or entity indemnified under this Paragraph 3.18 by an employee 
of the Contractor, a Subcontractor, anyone directly or indirectly employed by them or anyone for whose 
acts they may be liable, the indemnification obligation under Subparagraph 3.18.1 shall not be limited 
by a limitation on amount or type of damages, compensation or benefits payable by or for the 
Contractor or a Subcontractor under workers' compensation acts, disability benefit acts or other 
employee benefit acts. 

 
 
4. ARTICLE 4 – ADMINISTRATION OF THE CONSTRUCTION CONTRACT 
 

4.1. THE ARCHITECT/ENGINEER 
 

4.1.1. The Architect/Engineer is the person lawfully licensed to practice or an entity lawfully practicing 
identified as such in the Agreement with the Owner and is referred to throughout the Contract 
Documents as if singular in number.  The term “Architect/Engineer” means the Architect/Engineer’s 
duly authorized representative. 
 
4.1.2. Duties, responsibilities and limitations of authority of the Architect/Engineer as set forth in the 
Contract Documents shall not be restricted, modified or extended without written consent of the Owner. 

 
4.1.3. If the employment of the Architect/Engineer is terminated, the Owner shall employ a new 
Architect/Engineer at the sole choice and discretion of the Owner, whose status under the Contract 
Documents shall be that of the former Architect/Engineer. 

 
4.2. ARCHITECT/ENGINEER’S ADMINISTRATION OF THE CONSTRUCTION CONTRACT 
 

4.2.1. The Architect/Engineer will provide administration of the Contract as described in the Contract 
Documents, and will be an Owner's representative throughout the complete duration of the Project, 
including the warranty period. The Architect/Engineer will have authority to act on behalf of the Owner 
only to the extent provided in the Contract Documents, unless otherwise modified in writing in 
accordance with the Architect/Engineer Contract. 
 
4.2.2. The Architect/Engineer, as a representative of the Owner, will visit the site at intervals 
appropriate to the stage of the Contractor's operations to: (1) become generally familiar with and to 
keep the Owner informed about the progress and quality of the portion of the Work completed; (2) 
endeavor to guard the Owner against defects and deficiencies in the Work; and, (3) to determine in 
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general if the Work is being performed in a manner indicating that the Work, when fully completed, will 
be in accordance with the Contract Documents. However, the Owner and Architect/Engineer will not be 
required to make exhaustive or continuous on-site inspections to check the quality or quantity of the 
Contractor’s Work. The Owner and Architect/Engineer will neither have control over or charge of, nor 
be responsible for, the construction means, methods, techniques, sequences or procedures, for the 
safety of any person involved in the work, or for the safety precautions and programs in connection with 
the Work, since these are solely the Contractor's rights and responsibilities under the Contract 
Documents. 

 
4.2.3. The Architect/Engineer will not be responsible for the Contractor's failure to perform the Work 
in accordance with the requirements of the Contract Documents. The Architect/Engineer will not have 
control over or charge of and will not be responsible for acts or omissions of the Contractor, 
Subcontractors, or their agents or employees, or any other persons or entities performing portions of 
the Work. 

 
4.2.4. Communications Facilitating Contract Administration.  Except as otherwise provided in the 
Contract Documents or when direct communications have been specially authorized, the Owner and 
Contractor shall endeavor to communicate with each other through the Architect/Engineer about 
matters arising out of or relating to the Contract. Communications by and with the Architect/Engineer's 
consultants shall be through the Architect/Engineer. Communications by and with Subcontractors and 
material suppliers shall be through the Contractor to the Architect/Engineer. Communications by and 
with separate contractors shall be through the Owner to the Architect/Engineer. 

 
4.2.5. Based on the Architect/Engineer's evaluations of the Contractor's Applications for Payment, the 
Architect/Engineer will review and certify the amounts due the Contractor and will issue Certificates for 
Payment in such amounts.  The Contractor is fully aware that the Owner (i.e. the State of Montana) has 
established a billing cycle for processing payments in Article 9 of these General Conditions.  The 
Contractor and all Subcontractors are subject to all provisions of Title 28, Chapter 2, Part 21 MCA 
regarding all aspects of the Work. 

 
4.2.6. The Architect/Engineer will have authority to reject Work that does not conform to the Contract 
Documents. Whenever the Architect/Engineer considers it necessary or advisable, the 
Architect/Engineer will have authority to require inspection or testing of the Work in accordance with the 
General Conditions and any applicable technical specification requirements, whether or not such Work 
is fabricated, installed or completed. However, neither this authority of the Architect/Engineer nor a 
decision made in good faith either to exercise or not to exercise such authority shall give rise to a duty 
or responsibility of the Architect/Engineer to the Contractor, Subcontractors, material and equipment 
suppliers, their agents or employees, or other persons or entities performing portions of the Work. 

 
4.2.7. The Architect/Engineer will review and approve or take other appropriate action upon the 
Contractor's submittals such as Shop Drawings, Product Data and Samples, but only for the limited 
purpose of checking for conformance with information given and the design concept expressed in the 
Contract Documents. The Architect/Engineer's action will be taken with such reasonable promptness 
as to cause no delay in the Work or in the activities of the Owner, Contractor or separate contractors, 
while allowing sufficient time in the Architect/Engineer's professional judgment to permit adequate 
review.  Review of such submittals is not conducted for the purpose of determining the accuracy and 
completeness of other details such as dimensions and quantities, or for substantiating instructions for 
installation or performance of equipment or systems, all of which remain the responsibility of the 
Contractor as required by the Contract Documents. The Architect/Engineer's review of the Contractor's 
submittals shall not relieve the Contractor of the obligations under Paragraphs 3.3, 3.5 and 3.12. The 
Architect/Engineer's review shall not constitute approval of safety precautions or, unless otherwise 
specifically stated by the Architect/Engineer, of any construction means, methods, techniques, 
sequences or procedures. The Architect/Engineer's approval of a specific item shall not indicate 
approval of an assembly of which the item is a component. 
 
4.2.8. The Architect/Engineer will prepare Change Orders and Construction Change Directives, and 
may authorize minor changes in the Work as provided in Paragraph 7.4. 
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4.2.9. The Architect/Engineer will conduct inspections to determine the date or dates of Substantial 
Completion(s) and the date of Final Acceptance, will receive and forward to the Owner, for the Owner's 
review and records, written warranties and related documents required by the Contract and assembled 
by the Contractor, and will issue a final Certificate for Payment upon compliance with the requirements 
of the Contract Documents. 

 
4.2.10. If the Owner and Architect/Engineer agree, the Architect/Engineer will provide one or more 
project representatives to assist in carrying out the Architect/Engineer's responsibilities. The duties, 
responsibilities and limitations of authority of such project representatives shall be as set forth in the 
Owner’s Agreement with the Architect/Engineer. 

 
4.2.11. The Architect/Engineer will interpret and decide matters concerning performance under and 
requirements of the Contract Documents on written request of either the Owner or Contractor. The 
Architect/Engineer's response to such requests will be made in writing within any time limits agreed 
upon or otherwise with reasonable promptness. If no agreement is made concerning the time within 
which interpretations required of the Architect/Engineer shall be furnished in compliance with this 
Paragraph 4.2, then delay shall not be recognized on account of failure by the Architect/Engineer to 
furnish such interpretations until 15 days after written request is made for them. 

 
4.2.12. Interpretations and decisions of the Architect/Engineer will be consistent with the intent of and 
reasonably inferable from the Contract Documents and will be in writing or in the form of drawings. 
When making such interpretations and initial decisions, the Architect/Engineer will endeavor to secure 
faithful performance by both Owner and Contractor, will not show partiality to either and will render 
such interpretations and decisions in good faith. 

 
4.2.13. The Architect/Engineer's decisions on matters relating to aesthetic effect will be final if 
consistent with the intent expressed in the Contract Documents. 

 
4.2.14. The Architect/Engineer's or Owner's observations or inspections do not alleviate any 
responsibility on the part of the Contractor.  The Architect/Engineer and the Owner reserves the right to 
observe and inspection the work and make comment.  Action or lack of action following observation or 
inspection is not to be construed as approval of Contractor's performance.  

 
4.3. CLAIMS AND DISPUTES 
 

4.3.1. Definition.  A Claim is a demand or assertion by one of the parties seeking, as a matter of right, 
adjustment or interpretation of Contract terms, payment of money, extensions of time or other relief 
with respect to the terms of the Contract. The term "Claim" also includes other disputes, controversies, 
and matters in question between the Owner and Contractor arising out of or relating to the Contract. 
Claims must be initiated by written notice. The responsibility to substantiate Claims shall rest solely 
with the party making the Claim. 

 
4.3.1.1. Time Limits on Claims. Claims by either party must be initiated within 21 calendar days 
after occurrence of the event giving rise to such claim.  The following shall apply to the initiation of 
a claim: 
 

4.3.1.1.1.   A written notice of a claim must be provided to the Architect/Engineer and the 
other party within 21 calendar days after the occurrence of the event or the claim is waived by 
the claiming party and void in its entirety. 
 
4.3.1.1.2.  Claims must be initiated by separate, clear, and distinct written notice within the 
21 calendar day time frame to the Architect/Engineer and the other party and must contain the 
notarized statement in Sub-Paragraph 4.3.1.5 when the claim is made by the Contractor. 
Discussions in any form with the Architect/Engineer or Owner, whether at the site or not, do not 
constitute initiation of a claim.  Notes in project meeting minutes, email correspondence, 
change order proposals, or any other form of documentation does not constitute initiation of a 
claim.  The written notice must be a separate and distinct correspondence provided in 
hardcopy to both the Architect/Engineer and Owner and must delineate the specific event and 
outline the causes and reasons for the claim whether or not cost or time have been fully 
determined.  Written remarks or notes of a generic nature are invalid in their entirety.  
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Comments made at progress meetings, project site visits, inspections, emails, voice mails, and 
other such communications do not meet the requirement of providing notice of claim. 

 
4.3.1.1.3. Physical Injury or Physical Damage.  Should the Owner or Contractor suffer 
physical injury or physical damage to person or property because of any error, omission, or act 
of the other party or others for whose acts the other party is legally and contractually liable, 
claim will be made in writing to the other party within a reasonable time of the first observance 
of such physical injury or physical damage but in no case beyond 30 calendar days of the first 
observance.  The notice shall provide sufficient detail to enable the other party to investigate 
the matter.  The provisions of this paragraph shall not be construed as a substitute for or a 
waiver of the provisions of any applicable statute of limitations or repose.  In all such cases, the 
indemnification provisions of the Contract shall be effectual and the Contractor’s insurance 
shall be primary and in full effect. 

 
4.3.1.2. All Claims must contain sufficient justification and substantiation with the written notice 
or they may be rejected without consideration by the Architect/Engineer or other party with no 
additional impact or consequence to the Contract Sum, Contract Time, or matter(s) in question in 
the Claim. 
 
4.3.1.3. If additional compensation is claimed, the exact amount claimed and a breakdown of 
that amount into the following categories shall be provided with each and every claim: 

 
4.3.1.3.1. Direct costs (as listed in Subparagraph 7.3.9.1 through 7.3.9.5); 
 
4.3.1.3.2. Indirect costs (as defined in Paragraph 7.2.5); and, 

 
4.3.1.3.3. Consequential items (i.e. time extensions, credits, logic, reasonableness, impacts, 
disruptions, dilution) for the change. 

 
4.3.1.4. If additional time is claimed the following shall be provided with each and every claim: 
 

4.3.1.4.1. The specific number of days and specific dates for which the additional time is 
sought; 
 
4.3.1.4.2. The specific reasons, causes, and/or effects whereby the Contractor believes that 
additional time should be granted; and, 

 
4.3.1.4.3. The Contractor shall provide analyses, documentation, and justification of its claim 
for additional time in accordance with the latest Critical Path Method schedule in use at the 
time of event giving rise to the claim. 

 
4.3.1.5. With each and every claim, the Contractor shall submit to the Architect/Engineer and 
Owner a notarized statement containing the following language: 

 
“Under penalty of law (including perjury and/or false/fraudulent claims against the State), the 
undersigned, 
 
     ,       
(Name)     (Title) 
 
Of       ______________________________ 
    (Company)     (Date) 
 
hereby certifies, warrants, and guarantees that this claim made for Work on this Contract is a 
true statement of the costs, adjustments and/or time sought and is fully documented and 
supported under the contract between the parties.   
 
       ,     
(Signature)       (Date)” 
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4.3.2. Continuing Contract Performance. 
 
Pending final resolution of a Claim except as otherwise agreed in writing or as provided in 
Subparagraph 9.7.1 and Article 14, the Contractor shall proceed diligently with performance of the 
Contract and the Owner shall continue to make payments in accordance with the Contract Documents 
on the portion of the Work not involved in a Claim. 
 
4.3.3. Claims for Cost or Time for Concealed or Unknown Conditions. 

 
If conditions are encountered at the site which are:  (1) subsurface or otherwise concealed physical 
conditions which differ materially from those indicated in the Contract Documents; or, (2) unknown 
physical conditions of an unusual nature, which differ materially from those ordinarily found to exist and 
generally recognized as inherent in construction activities of the character provided for in the Contract 
Documents, then notice by the observing party shall be given to the other party promptly before 
conditions are disturbed. 

 
4.3.3.1. The Architect/Engineer will promptly investigate such conditions and, if they differ 
materially and cause an increase or decrease in the Contractor's cost of, or time required for, 
performance of any part of the Work, will recommend an equitable adjustment in the Contract Sum 
or Contract Time, or both. If the Architect/Engineer determines that the conditions at the site are 
not materially different from those indicated in the Contract Documents and that no change in the 
terms of the Contract is justified, the Architect/Engineer shall so notify the Owner and Contractor in 
writing, stating the reasons.  Claims by either party in opposition to such determination must be 
made within 21 days after the date of the Architect/Engineer’s decision. 
 
4.3.3.2. If the conditions encountered are materially different, the Contract Sum and Contract 
Time shall be equitably adjusted, but if the Owner and Contractor cannot agree on an adjustment in 
the Contract Sum or Contract Time, the adjustment shall be referred to the Architect/Engineer for 
initial determination, subject to further proceedings pursuant to Paragraph 4.4. 

 
4.3.3.3. Nothing in this paragraph shall relieve the Contactor of its obligation to adequately and 
sufficiently investigate, research, and examine the site, the site survey, topographical information, 
and the geotechnical information available whether included by reference or fully incorporated in 
the Contract Documents. 

 
4.3.4. Claims for Additional Cost. 
 

4.3.4.1. If the Contractor wishes to make Claim for an increase in the Contract Sum, written 
notice as provided herein shall be given before proceeding to execute the Work. Prior notice is not 
required for Claims relating to an emergency endangering life or property arising under Paragraph 
10.6. 
 
4.3.4.2. If the Contractor believes additional cost is involved for reasons including but not 
limited to: (1) a written interpretation from the Architect/Engineer; (2) an order by the Owner to stop 
the Work solely for the Owner’s convenience or where the Contractor was not at least partially at 
fault; (3) a written order for a minor change in the Work issued by the Architect/Engineer; (4) failure 
of payment by the Owner per the terms of the Contract; (5) termination of the Contract by the 
Owner; or, (6) other reasonable grounds, Claim must be filed in accordance with this Paragraph 
4.3. 

 
4.3.5. Claims for Additional Time 
 

4.3.5.1. If the Contractor wishes to make Claim for an increase in the Contract Time, written 
notice as specified in these General Conditions shall be provided along with the notarized 
certification. The Contractor's Claim shall include an estimate of cost and of probable effect of 
delay on progress of the Work. In the case of a continuing delay for the same event or cause only 
one Claim is necessary.  However, separate and distinct written notice is required for each 
separate event. 
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4.3.5.2. Weather Delays: 
 

4.3.5.2.1. If adverse weather conditions are the basis for a Claim for additional time, such 
Claim shall be documented by data substantiating that weather conditions were abnormal for 
the period of time, could not have been reasonably anticipated, and had an adverse effect on 
the scheduled construction activities. 
 
4.3.5.2.2. Inclement or adverse weather shall not be a prima facie reason for the granting of 
an extension of time, and the Contractor shall make every effort to continue work under 
prevailing conditions.  The Owner may grant an extension of time if an unavoidable delay 
occurs as a result of inclement/severe/adverse weather and such shall then be classified as a 
“Delay Day”.  Any and all delay days granted by the Owner are and shall be non-compensable 
in any manner or form.  The Contractor shall comply with the notice requirements concerning 
instances of inclement/severe/adverse weather before the Owner will consider a time 
extension.  Each day of inclement/severe/adverse weather shall be considered a separate 
instance or event and as such, shall be subject to the notice requirements. 

 
4.3.5.2.3. An “inclement”, “severe”, or “adverse” weather delay day is defined as a day on 
which the Contractor is prevented by weather or conditions caused by weather resulting 
immediately there from, which directly impact the current controlling critical-path operation or 
operations, and which prevent the Contractor from proceeding with at least 75% of the normal 
labor and equipment force engaged on such critical path operation or operations for at least 
60% of the total daily time being currently spent on the controlling operation or operations. 

 
4.3.5.2.4. The Contractor shall consider normal/typical/seasonal weather days and 
conditions caused by normal/typical/seasonal weather days for the location of the Work in the 
planning and scheduling of the Work to ensure completion within the Contract Time.  No time 
extensions will be granted for the Contractor’s failure to consider and account for such weather 
days and conditions caused by such weather for the Contract Time in which the Work is to be 
accomplished.  

 
4.3.5.2.5. A “normal”, “typical”, or “seasonal” weather day shall be defined as weather that 
can be reasonably anticipated to occur at the location of the Work for each particular month 
involved in the Contract Time.  Each month involved shall not be considered individually as it 
relates to claims for additional time due to inclement/adverse/severe weather but shall consider 
the entire Contract Time as it compares to normal/typical/seasonal weather that is reasonably 
anticipated to occur.  Normal/typical/seasonal weather days shall be based upon U.S. National 
Weather Service climatic data for the location of the Work or the nearest location where such 
data is available. 

 
4.3.5.2.6. The Contractor is solely responsible to document, prepare and present all data and 
justification for claiming a weather delay day.  Any and all claims for weather delay days shall 
be tied directly to the current critical-path operation or operations on the day of the instance or 
event which shall be delineated and described on the Critical-Path Schedule and shall be 
provided with any and all claims.  The Contractor is solely responsible to indicate and 
document why the weather delay day(s) claimed are beyond those weather days which are 
reasonably anticipated to occur for the Contract Time.  Incomplete or inaccurate claims, as 
determined by the Architect/Engineer or Owner, may be returned without consideration or 
comment. 

 
4.3.5.3. Where the Contractor is prevented from completing any part of the Work with specified 
durations or phases due to delay beyond the control of both the Owner and the Contractor, an 
extension of the contract time or phase duration in an equal amount to the time lost due to such 
delay shall be the Contractor’s sole and exclusive remedy for such delay. 
 
4.3.5.4. Delays attributable to and/or within the control of subcontractors and suppliers are 
deemed to be within the control of the Contractor. 
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4.3.5.5. In no event shall the Owner be liable to the Contractor, any subcontractor, any 
supplier, Contractor’s surety, or any other person or organization, for damages or costs arising out 
of or resulting from:  (1) delays caused by or within the control of the Contractor which include but 
are not limited to labor issues or labor strikes on the Project, federal, state, or local jurisdiction 
enforcement actions related directly to the Contractor’s Work (e.g. safety or code violations, etc.); 
or, (2) delays beyond the control of both parties including but not limited to fires, floods, 
earthquakes, abnormal weather conditions, acts of God, nationwide material shortages, actions or 
inaction by utility owners, emergency declarations by federal, state, or local officials enacted in the 
immediate vicinity of the project, or other contractors performing work for the Owner. 

 
4.3.6. Claims for Consequential Damages 
 

4.3.6.1. The Contractor and Owner waive Claims against each other for consequential 
damages arising out of or relating to this Contract. This mutual waiver includes: 
 

4.3.6.1.1. damages incurred by the Owner for losses of use, income, profit, financing, 
business and reputation, and for loss of management or employee productivity or of the 
services of such persons; and, 
 
4.3.6.1.2. damages incurred by the Contractor for principal office expenses including the 
compensation of personnel stationed there, for losses of financing, business and reputation, 
income, and for loss of profit. 

 
4.3.6.2. This mutual waiver is applicable, without limitation, to all consequential damages due 
to either party's termination in accordance with Article 14.  Nothing contained in this waiver of 
consequential damages shall be deemed to preclude an award of liquidated or actual damages, 
when applicable, in accordance with the requirements of the Contract Documents. 

 
4.4. RESOLUTION OF CLAIMS, DISPUTES, AND CONTROVERSIES 
 

4.4.1. Decision of Architect/Engineer. Claims, including those alleging an error or omission by the 
Architect/Engineer, shall be referred initially to the Architect/Engineer for decision.  A decision by the 
Architect/Engineer shall be required as a condition precedent to mediation, arbitration or litigation of all 
Claims between the Contractor and Owner arising prior to the date of Final Acceptance, unless 30 days 
have passed after the Claim has been referred to the Architect/Engineer with no decision having been 
rendered by the Architect/Engineer. The Architect/Engineer will not decide disputes between the 
Contractor and persons or entities other than the Owner.  Any Claim arising out of or related to the 
Contract, except those already waived in Subparagraphs 4.3.6, 7.2.6, 7.3.8, 9.10.4 and 9.10.5 shall, 
pending compliance with Subparagraph 4.4.5, be subject to mediation, arbitration, or the institution of 
legal or equitable proceedings.  Claims waived in Subparagraphs 4.3.6, 7.2.6, 7.3.8, 9.10.4, and 9.10.5 
are deemed settled, resolved, and completed. 
 
4.4.2. The Architect/Engineer will review Claims and within ten (10) days of the receipt of the Claim 
take one or more of the following actions: (1) request additional supporting data from the claimant or a 
response with supporting data from the other party; (2) reject the Claim in whole or in part; (3) approve 
the Claim; (4) suggest a compromise; or (5) advise the parties that the Architect/Engineer is unable to 
resolve the Claim if the Architect/Engineer lacks sufficient information to evaluate the merits of the 
Claim or if the Architect/Engineer concludes that, in the Architect/Engineer's sole discretion, it would be 
inappropriate for the Architect/Engineer to resolve the Claim. 

 
4.4.3. If the Architect/Engineer requests a party to provide a response to a Claim or to furnish 
additional supporting data, such party shall respond within ten (10) days after receipt of such request 
and shall either provide a response on the requested supporting data, advise the Architect/Engineer 
when the response or supporting data will be furnished, or advise the Architect/Engineer that no 
supporting data will be furnished. Upon either no response or receipt of the response or supporting 
data, the Architect/Engineer will either reject or approve the Claim in whole or in part. 

 
4.4.4. The Architect/Engineer will approve or reject Claims by written decision, which shall state the 
reasons therefore and which shall notify the parties of any change in the Contract Sum or Contract 
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Time or both.  The approval or rejection of a Claim by the Architect/Engineer shall be final and binding 
on the parties but subject to mediation and arbitration. 

 
4.4.5. When 30 days have passed upon submission of a Claim without decision or action by the 
Architect/Engineer, or the Architect/Engineer has rendered a decision or taken any of the actions 
identified in Subparagraph 4.4.2, a demand for arbitration of a Claim covered by such decision or 
action must be made within 30 days after the date of expiration of Subparagraph 4.4.1 or within 30 
days of the Architect/Engineer’s decision or action.  Failure to demand arbitration within said 30 day 
period shall result in the Architect/Engineer's decision becoming final and binding upon the Owner and 
Contractor whenever such decision is rendered. 

 
4.4.6. If the Architect/Engineer renders a decision after arbitration proceedings have been initiated, 
such decision may be entered as evidence but shall not supersede arbitration proceedings unless the 
decision is acceptable to all parties concerned. 

 
4.4.7. Upon receipt of a Claim against the Contractor or at any time thereafter, the Architect/Engineer 
or the Owner may, but is not obligated to, notify the surety, if any, of the nature and amount of the 
Claim. If the Claim relates to a possibility of a Contractor's default, the Architect/Engineer or the Owner 
may, but is not obligated to, notify the surety and request the surety's assistance in resolving the 
controversy. 

 
4.4.8. A Claim subject to or related to liens or bonds shall be governed by applicable law regarding 
notices, filing deadlines, and resolution of such Claim prior to any resolution of such Claim by the 
Architect/Engineer, by mediation, or by arbitration, except for claims made by the Owner against the 
Contractor’s bonds. 

 
4.5. MEDIATION 
 

4.5.1. Any Claim arising out of or related to the Contract, except Claims relating to aesthetic effect 
and except those waived as provided for in Subparagraphs 4.3.6, 7.2.6, 7.3.8, 9.10.4 and 9.10.5 shall, 
after initial decision by the Architect/Engineer or 30 days after submission of the Claim to the 
Architect/Engineer, be subject to mediation as a condition precedent to arbitration or the institution of 
legal or equitable proceedings by either party. 
 
4.5.2. The parties shall endeavor to resolve their Claims by mediation which, unless the parties 
mutually agree otherwise, shall be in accordance with the Construction Industry Mediation Rules of the 
American Arbitration Association currently in effect and/or those rules specified in the contract 
documents or separately agreed upon between the parties.  Construction Industry Mediation Rule M-2 
(filing with AAA) is void.  The parties shall mutually agree upon a mediator who shall then take the 
place of AAA in the Construction Industry Mediation Rules.  The parties must mutually agree to use 
AAA and no filing of a request for mediation shall be made to AAA by either party until such mutual 
agreement has been made.  Request for mediation shall be filed in writing with the other party to the 
Contract and with the American Arbitration Association. The request may be made concurrently with 
the filing of a demand for arbitration but, in such event, mediation shall proceed in advance of 
arbitration or legal or equitable proceedings, which shall be stayed pending mediation for a period of 60 
days from the date of filing, unless stayed for a longer period by agreement of the parties or court 
order. 
 
4.5.3. The parties shall share the mediator's fee and any filing fees equally. The mediation shall be 
held in the place where the Project is located, unless another location is mutually agreed upon. 
Agreements reached in mediation shall be enforceable as settlement agreements in any court having 
jurisdiction thereof. 

 
4.6. ARBITRATION   
 

4.6.1. Any controversy or Claim arising out of or related to this Contract or the breach thereof shall be 
settled by arbitration in accordance with the Montana Uniform Arbitration Act (MUAA).  To the extent it 
does not conflict with the MUAA, the Construction Industry Arbitration Rules of the American Arbitration 
Association shall apply except as modified herein.  The parties to the arbitration shall bear their own 
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costs and expenses for participating in the arbitration.  Costs of the Arbitration panel shall be borne 
equally between the parties except those costs awarded by the Arbitration panel (including costs for the 
arbitration itself). 
 
4.6.2. Prior to the arbitration hearing all parties to the arbitration may conduct discovery subject to the 
provisions of Montana Rules of Civil Procedure.  The arbitration panel may award actual damages 
incurred if a party fails to provide full disclosure under any discovery request.  If a party claims a right of 
information privilege protected by law, the party must submit that claim to the arbitration panel for a 
ruling, before failing to provide information requested under discovery or the arbitration panel may 
award actual damages. 
 
4.6.3. The venue for all arbitration proceedings required by this Contract shall be the seat of the 
county in which the work occurs or the First Judicial District, Lewis & Clack County, as determined 
solely by the Owner. Arbitration shall be conducted by a panel comprised of three members with one 
selected by the Contractor, one selected by the Owner, and one selected by mutual agreement of the 
Owner and the Contractor. 

 
4.6.4. Any Claim arising out of or related to the Contract, except Claims relating to aesthetic effect 
and except those waived as provided for in Subparagraphs 4.3.6, 7.2.6, 7.3.8, 9.10.4 and 9.10.5, shall, 
after decision or action by the Architect/Engineer or 30 days after submission of the Claim to the 
Architect/Engineer, be subject to arbitration provided a demand for arbitration is made within the time 
frame provided in Subparagraph 4.4.5.  If such demand is not made with the specified time frame, the 
Architect/Engineer’s decision or action is final.  Prior to arbitration, the parties shall endeavor to resolve 
disputes by mediation in accordance with the provisions of Paragraph 4.5. 
 
4.6.5. Claims not resolved by mediation shall be decided by arbitration which, unless the parties 
mutually agree otherwise, shall be in accordance with the Construction Industry Arbitration Rules of the 
American Arbitration Association currently in effect and/or those rules specified in the Contract 
Documents or separately agreed upon between the parties. Construction Industry Arbitration Rule R-3 
(filing with AAA) is void.  The parties shall mutually agree upon an arbitrator or arbitrators who shall 
then take the place of AAA in the Construction Industry Arbitration Rules.  The parties must mutually 
agree to use AAA and no filing of a demand for arbitration shall be made to AAA by either party until 
such mutual agreement has been made. The demand for arbitration shall be filed in writing with the 
other party to the Contract and a copy shall be filed with the Architect/Engineer. 

 
4.6.6. A demand for arbitration shall be made within the time limits specified in Subparagraphs 4.4.5 
and in no event shall it be made after the date when institution of legal or equitable proceedings based 
on such Claim would be barred by the applicable statute of limitations as determined pursuant to 
Paragraph 13.7. 

 
4.6.7. Pending final resolution of a Claim including arbitration, unless otherwise mutually agreed in 
writing, the Contractor shall proceed diligently with performance of the Contract and the Owner shall 
continue to make payments in accordance with the Contract on Work or amounts not in dispute. 

 
4.6.8. Limitation on Consolidation or Joinder. Arbitration arising out of or relating to the Contract 
may include by consolidation or joinder the Architect/Engineer, the Architect/Engineer's employees or 
consultants, except by written consent containing specific reference to the Agreement and signed by 
the Architect/Engineer, Owner, Contractor and any other person or entity sought to be joined. No 
arbitration shall include, by consolidation or joinder or in any other manner, parties other than the 
Owner, Architect/Engineer, Contractor, a separate contractor as described in Article 6 and other 
persons substantially involved in a common question of fact or law whose presence is required if 
complete relief is to be accorded in arbitration. No person or entity other than the Owner, 
Architect/Engineer, Contractor or a separate contractor as described in Article 6 shall be included as an 
original third party or additional third party to an arbitration whose interest or responsibility is 
insubstantial.   The foregoing agreement to arbitrate and other agreements to arbitrate with an 
additional person or entity duly consented to by parties to the Agreement shall be specifically 
enforceable under applicable law in any court having jurisdiction thereof. 
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4.6.9. Claims and Timely Assertion of Claims.  The party filing a demand for arbitration must 
assert in the demand all Claims then known to that party on which arbitration is permitted to be 
demanded. 

 
4.6.10. Judgment on Final Award. The award rendered by the arbitrator or arbitrators shall be final, 
and judgment may be entered upon it in accordance with applicable law in any court having jurisdiction 
thereof.  The parties agree that the costs of the arbitrator(s’) compensation and expenses shall be 
borne equally.  The parties further agree that the arbitrator(s) shall have authority to award to either 
party some or all of the costs and expenses involved, including attorney’s fees. 

 
 
5. ARTICLE 5 – SUBCONTRACTORS 
 

5.1. DEFINITIONS 
 

5.1.1. A Subcontractor is a person or entity who has a direct or indirect contract at any tier or level 
with the Contractor or any Subcontractor to the Contractor to perform a portion of the Work at the site. 
The term "Subcontractor" is referred to throughout the Contract Documents as if singular in number 
and means a Subcontractor or an authorized representative of the Subcontractor. The term 
"Subcontractor" does not include a separate contractor or subcontractors of a separate contractor. 
 
 

5.2. AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE WORK 
 

5.2.1. Unless otherwise stated in the Contract Documents or the bidding requirements, the 
Contractor, as soon as practicable after award of the Contract and in no instance later than (30) days 
after award of the Contract, shall furnish in writing to the Owner through the Architect/Engineer the 
names of persons or entities (including those who are to furnish materials or equipment fabricated to a 
special design) proposed for each principal portion of the Work. The Architect/Engineer will promptly 
reply to the Contractor in writing stating whether or not the Owner or the Architect/Engineer, after due 
investigation, has reasonable objection to any such proposed person or entity. 
 
5.2.2. The Contractor shall not contract with a proposed person or entity to which the Owner or 
Architect/Engineer has made reasonable and timely objection. The Contractor shall not be required to 
contract with anyone to whom the Contractor has made reasonable objection. 

 
5.2.3. If the Owner or Architect/Engineer has reasonable objection to a person or entity proposed by 
the Contractor, the Contractor shall propose another to whom the Owner or Architect/Engineer has no 
reasonable objection. If the proposed but rejected Subcontractor was reasonably capable of performing 
the Work, the Contract Sum and Contract Time shall be increased or decreased by the difference, if 
any, occasioned by such change, and an appropriate Change Order shall be issued before 
commencement of the substitute Subcontractor's Work. However, no increase in the Contract Sum or 
Contract Time shall be allowed for such change unless the Contractor has acted promptly and 
responsively in submitting names as required. 

 
5.2.4. The Contractor shall not change a Subcontractor, person or entity previously selected if the 
Owner or Architect/Engineer makes reasonable objection to such substitute.  The Contractor shall not 
change or substitute for a Subcontractor who was required to be listed on the bid without first getting 
the approval of the Owner.  

 
5.3. SUBCONTRACTUAL RELATIONS 

 
5.3.1. By appropriate agreement, written where legally required for validity, the Contractor shall 
require each Subcontractor, to the extent of the Work to be performed by the Subcontractor, to be 
bound to the Contractor by terms of the Contract Documents, and to assume toward the Contractor all 
the obligations and responsibilities, including the responsibility for safety of the Subcontractor's Work, 
which the Contractor, by these Documents, assumes toward the Owner and Architect/Engineer. Each 
subcontract agreement shall preserve and protect the rights of the Owner and Architect/Engineer under 
the Contract Documents with respect to the Work to be performed by the Subcontractor so that 
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subcontracting thereof will not prejudice such rights, and shall allow to the Subcontractor, unless 
specifically provided otherwise in the subcontract agreement, the benefit of all rights, remedies and 
redress against the Contractor that the Contractor, by the Contract Documents, has against the Owner. 
Where appropriate, the Contractor shall require each Subcontractor to enter into similar agreements 
with Sub-subcontractors. The Contractor shall make available to each proposed Subcontractor, prior to 
the execution of the subcontract agreement, copies of the Contract Documents to which the 
Subcontractor will be bound, and, upon written request of the Subcontractor, identify to the 
Subcontractor terms and conditions of the proposed subcontract agreement which may be at variance 
with the Contract Documents. Subcontractors will similarly make copies of applicable portions of such 
documents available to their respective proposed Sub-subcontractors. 
 
5.3.2. Upon written request by the Owner, the Contractor shall require its subcontractors to provide to 
it performance and payment securities for their portion of the Work in the types and form defined in 
statute (18-2-201 and 18-2-203 MCA) for all sub-contractual agreements. 

 
5.3.3. The Contractor shall prepare a Subcontractors’ and Suppliers’ chart in CSI division format 
acceptable to the Owner which lists by name, all contact information, job category, and responsibility 
the Contractor’s Subcontractors (at all tiers or levels) and Suppliers with a pecuniary interest in the 
Project of greater than $5,000.00.  The Contractor shall not enter into any agreement with any 
subcontractor or supplier to which the Owner raises a timely objection.  The Contractor shall promptly 
inform the Owner in writing of any proposed replacements, the reasons therefore, and the name and 
qualifications of any proposed replacements.  The Owner shall have the right to reject any proposed 
replacements without cost or claim being made by the Contractor. The chart shall be provided to the 
Owner at the time of the pre-construction conference but no less than 30 days after award of the 
Contract. 

 
5.3.4. All Contractors and Subcontractors to this contract must comply with all Montana Department 
of Labor and Industry requirements, regulations, rules, and statutes. 

 
 
5.3.5. In accordance with 39-51-1104 MCA, any Contractor who is or becomes an employer under 
the provisions of Title 39, Chapter 51 of Montana Code Annotated, who contracts with any 
Subcontractor who also is or becomes an employer under the provisions of Title 39, Chapter 51 of 
Montana Code Annotated, shall withhold sufficient money on the contract to guarantee that all taxes, 
penalties, and interest are paid upon completion of the contract. 
 

5.3.5.1. It is the duty of any Subcontractor who is or becomes an employer under the 
provisions of Title 39, Chapter 51 of Montana Code Annotated, to furnish the Contractor with a 
certification issued by the Montana Department of Labor and Industry, prior to final payment stating 
that said Subcontractor is current and in full compliance with the provisions of Montana Department 
of Labor and Industry. 
 
5.3.5.2. Failure to comply shall render the Contractor directly liable for all taxes, penalties, and 
interest due from the Subcontractor, and the Montana Department of Labor and Industry has all of 
the remedies of collection against the Contractor under the provisions of Title 39, Chapter 51 of 
Montana Code Annotated, as though the services in question were performed directly for the 
Contractor. 

 
5.3.6              In compliance with state statutes, the Contractor will have the 1% Gross Receipts Tax 
withheld from all payments.  Each "Public Contractor" includes all Subcontractors with contracts greater 
than $5,000 each.  The Contractor and all Subcontractors will withhold said 1% from payments made to 
all Subcontractors with contracts greater than $5,000.00 and make it payable to the Montana 
Department of Revenue.  The Contractor and all Subcontractors shall also submit documentation of all 
contracts greater than $5,000.00 to the Montana Department of Revenue on the Department’s 
prescribed form. 

 
5.3.7              Construction Contractor Registration: All Subcontractors at any tier or level are required 
to be registered with the Department of Labor and Industry under 39-9-201 and 39-9-204 MCA prior to 
the Contract being executed by the Owner.  Subcontractors shall demonstrate to the Contractor that it 
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has registered or promises that it will register immediately upon notice of award and prior to the 
commencement of any work. 

 
5.4. CONTINGENT ASSIGNMENT OF SUBCONTRACTS 
 

5.4.1. Each subcontract agreement for a portion of the Work is assigned by the Contractor to the 
Owner provided that: 
 

5.4.1.1. assignment is effective only after termination of the Contract by the Owner for cause 
pursuant to Paragraph 14.2 and only for those subcontract agreements which the Owner accepts 
by notifying the Subcontractor and Contractor in writing; and,  
 
5.4.1.2. assignment is subject to the prior rights of the surety, if any, obligated under bond 
relating to the Contract. 

 
5.4.2. Upon such assignment, if the Work has been suspended for more than 30 days as a result of 
the Contractor’s default, the Subcontractor's compensation shall be equitably adjusted for increases in 
cost resulting from the suspension.  Such adjustment shall be at the expense of the Contractor. 
 
5.4.3. The Contractor shall engage each of its subcontractors and suppliers with written contracts that 
preserve and protect the rights of the Owner and include the acknowledgement and agreement of each 
subcontractor and supplier that the Owner is a third-party beneficiary of their sub-contractual and 
supplier agreements.  The Contractor’s agreements shall require that in the event of default by the 
Contractor or termination of the Contractor, and upon request of the Owner, the Contractor’s 
subcontractors and suppliers will perform services for the Owner. 

 
 
6. ARTICLE 6 – CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS 
 

6.1. OWNER'S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE CONTRACTS 
 

6.1.1. The Owner reserves the right to perform construction or operations related to the Project with 
the Owner's own forces, and to award separate contracts in connection with other portions of the 
Project or other construction or operations on the site under Conditions of the Contract identical or 
substantially similar to these including those portions related to insurance and waiver of subrogation. If 
the Contractor claims that delay or additional cost is involved because of such action by the Owner, the 
Contractor shall make such Claim as provided in Paragraph 4.3. 
 
6.1.2. When separate contracts are awarded for different portions of the Project or other construction 
or operations on the site, the term "Contractor" in the Contract Documents in each case shall mean the 
Contractor who executes each separate Owner-Contractor Agreement. 

 
6.1.3. The Owner shall provide for coordination of the activities of the Owner's own forces and of 
each separate contractor with the Work of the Contractor, who shall cooperate with them. The 
Contractor shall participate with other separate contractors and the Owner in reviewing their 
construction schedules when directed to do so. The Contractor shall make any revisions to the 
construction schedule deemed necessary after a joint review and mutual agreement. The construction 
schedules shall then constitute the schedules to be used by the Contractor, separate contractors and 
the Owner until subsequently revised. 

 
6.1.4. Unless otherwise provided in the Contract Documents, when the Owner performs construction 
or operations related to the Project with the Owner's own forces, the Owner shall be deemed to be 
subject to the same obligations and to have the same rights which apply to the Contractor under the 
Conditions of the Contract, including, without excluding others, those stated in Article 3, this Article 6 
and Articles 10, 11 and 12. 

 
6.2. MUTUAL RESPONSIBILITY 
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6.2.1. The Contractor shall afford the Owner and separate contractors reasonable opportunity' for 
introduction and storage of their materials and equipment and performance of their activities, and shall 
connect and coordinate the Contractor's construction and operations with theirs as required by the 
Contract Documents. 
 
6.2.2. If part of the Contractor's Work depends for proper execution or results upon construction or 
operations by the Owner or a separate contractor, the Contractor shall, prior to proceeding with that 
portion of the Work, promptly report to the Architect/Engineer apparent discrepancies or defects in such 
other construction that would render it unsuitable for such proper execution and results. Failure of the 
Contractor so to report shall constitute an acknowledgment that the Owner's or separate contractor's 
completed or partially completed construction is fit and proper to receive the Contractor's Work, except 
as to defects not then reasonably discoverable. 

 
6.2.3. The Owner shall be reimbursed by the Contractor for costs incurred by the Owner which are 
payable to a separate contractor because of delays, improperly timed activities or defective 
construction of the Contractor. The Owner shall be responsible to the Contractor for costs incurred by 
the Contractor because of delays, improperly timed activities, damage to the Work or defective 
construction of a separate contractor. 

 
6.2.4. The Contractor shall promptly remedy damage wrongfully caused by the Contractor to 
completed or partially completed construction or to property of the Owner or separate contractors as 
provided in Subparagraph 10.2.5. 

 
6.2.5. The Owner and each separate contractor shall have the same responsibilities for cutting and 
patching as are described for the Contractor in Subparagraph 3.14. 

 
6.3. OWNER'S RIGHT TO CLEAN UP 
 

6.3.1. If a dispute arises among the Contractor, separate contractors and the Owner as to the 
responsibility under their respective contracts for maintaining the premises and surrounding area free 
from waste materials and rubbish, the Owner may clean up and the Architect/Engineer will determine 
the responsibility of those involved and allocate the cost accordingly. 
 
 

7. ARTICLE 7 – CHANGES IN THE WORK 
 

7.1. GENERAL 
 

7.1.1. Changes in the Work may be accomplished after execution of the Contract, and without 
invalidating the Contract, by Change Order, Construction Change Directive, or order for a minor 
change in the Work subject to the limitations stated in this Article 7 and elsewhere in the Contract 
Documents.  Minor changes as ordered by the Architect/Engineer has the definition provided in 
Paragraph 7.4 
 
7.1.2. A Change Order shall be based upon agreement among the Owner, Contractor, and 
Architect/Engineer; a Construction Change Directive requires agreement by the Owner and 
Architect/Engineer and may or may not be agreed to by the Contractor; an order for a minor change in 
the Work may be issued by the Architect/Engineer alone. 

 
7.1.3. Changes in the Work shall be performed under applicable provisions of the Contract 
Documents and the Contractor shall proceed promptly, unless otherwise provided in the Change Order, 
Construction Change Directive, or order for a minor change in the Work. 

 
7.1.4. No act, omission, or course of dealing, shall alter the requirement that Change Orders or 
Construction Change Directives shall be in writing and signed by the Owner, and that Change Orders 
and Construction Change Directives are the exclusive method for effecting any adjustment to the 
Contract.  The Contractor understands and agrees that neither the Contract Sum nor the Contract Time 
can be changed by implication, oral agreement, verbal directive, or unsigned Change Order. 

 
7.2. CHANGE ORDERS 
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7.2.1. A Change Order is a written instrument prepared by the Architect/Engineer and signed by the 
Owner, Contractor and Architect/Engineer, stating their agreement upon all of the following: 
 

7.2.1.1. change in the Work; 
7.2.1.2. the amount of the adjustment, if any, in the Contract Sum; and,  
7.2.1.3. the extent of the adjustment, if any, in the Contract Time. 
 

7.2.2. The cost or credit to the Owner resulting from a change in the Work shall be determined as 
follows: 
 

7.2.2.1. Per the limitations of this Subparagraph, plus a 5% allowance for overhead and a 10% 
allowance for profit.  The allowances for overhead and for profit are limited to the percentages as 
specified herein unless they are determined to be unreasonable by the Architect/Engineer (not the 
Contractor) per Subparagraph 7.3.9 for each Change Order or Construction Change Directive; or, 
 
7.2.2.2. By one of the methods in Subparagraph 7.3.4, or as determined by the 
Architect/Engineer per Subparagraph 7.3.9, plus a 5% allowance for overhead and a 10% 
allowance for profit.  The allowances for overhead and for profit are limited to the percentages as 
specified herein unless they are determined to be unreasonable by the Architect/Engineer (not the 
Contractor) per Subparagraph 7.3.9 for each Change Order or Construction Change Directive. 
 
7.2.2.3. The Contractor’s proposed increase or decrease in cost shall be limited to costs listed 
in Subparagraph 7.3.9.1 through 7.3.9.5. 

 
7.2.3. The Contractor shall not submit any Change Order, response to requested cost proposals, or 
requested changes which are incomplete and do not contain full breakdown and supporting 
documentation in the following three areas: 
 

7.2.3.1. Direct costs (only those listed in Subparagraph 7.3.9.1 through 7.3.9.5 are allowable); 
 
7.2.3.2. Indirect costs (limited as a percentage on each Change Order per Supplementary 
General Conditions, Paragraph 7.2.2); and 

 
7.2.3.3. Consequential items (e.g. time extensions, credits, logic, reasonableness, impacts, 
disruptions, dilution). 

 
7.2.4. Any Change Order, responses to requested proposals, or requested changes submitted by the 
Contractor which, in the opinion of the Architect/Engineer, are incomplete, may be rejected and 
returned to the Contractor without comment.  It is the responsibility of and incumbent upon the 
Contractor to ensure and confirm that all Change Orders, responses to requested proposals, or 
requested changes are complete prior to submission. 
 
7.2.5. Overhead, applicable to all areas and sections of the Contract Documents, means “Indirect 
Costs” as referenced in Subparagraph 7.2.3.2.  Indirect costs are inclusive of, but not limited to, the 
following:  home office overhead; off-site supervision; home office project management; change order 
and/or proposal preparation, design, research, negotiation and associated travel; effects of disruption 
and dilution of management and supervision off-site; time delays; coordination of trades; postage and 
shipping; and, effective increase in guarantee and warranty durations.  Indirect costs applicable to any 
and all changes in the work, either through Change Order or Construction Change Directive, are limited 
to the percentage allowance for overhead in Subparagraph 7.2.2. 

 
7.2.6. By signature on any Change Order, the Contractor certifies that the signed Change Order is 
complete and includes all direct costs, indirect costs and consequential items (including additional time, 
if any) and is free and clear of all claims or disputes (including, but not limited to, claims for additional 
costs, additional time, disruptions, and/or impacts) in favor of the Contractor, subcontractors, material 
suppliers, or other persons or entities concerning the signed change order and on all previously 
contracted Work and does release the Owner from such claims or demands. 
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7.2.7. Any and all changes or adjustments to the Contract Time requested or claimed by the 
Contractor as a result of a Change Order shall require documentation and justification for the 
adjustment by a Critical Path Method analysis of the Contractor’s most recent Critical Path Schedule in 
use prior to the change. Changes which affect or concern activities containing float or slack time (i.e. 
not on the critical path) and which can be accomplished within such float or slack time, shall not result 
in an increase in the Contract Time.   

 
7.2.8. Supervision means on-site, field supervision and not home office overhead, off-site 
management or off-site supervision. 

 
7.2.9. Labor means those persons engaged in construction occupations as defined in Montana 
Prevailing Wage Rates for Building Construction or Heavy/Highway as bound in the Contract 
Documents and does not include design, engineering, superintendence, management, on-site field 
supervision, home office or other off-site management, off-site supervision, office or clerical work. 

 
7.3. CONSTRUCTION CHANGE DIRECTIVES 
 

7.3.1. A Construction Change Directive is a written order prepared by the Architect/Engineer directing 
a change in the Work prior to agreement on adjustment, if any, in the Contract Sum or Contract Time, 
or both. The Owner may by Construction Change Directive, without invalidating the Contract, order 
changes in the Work within the general scope of the Contract consisting of additions, deletions or other 
revisions, the Contract Sum and Contract Time being adjusted accordingly. 
 
7.3.2. Any and all changes or adjustments to the Contract Time requested or claimed by the 
Contractor as a result of a Construction Change Directive, shall require documentation and justification 
for the adjustment by a Critical Path Method analysis of the Contractor’s most recent Critical Path 
Schedule in use prior to the change.  Changes that affect or concern activities containing float or slack 
time (i.e. not on the critical path) and which can be accomplished within such float or slack time shall 
not result in an increase in the Contract Time. 

 
7.3.3. A Construction Change Directive shall be used in the absence of agreement on the terms of a 
Change Order. 

 
7.3.4. If the Construction Change Directive provides for an adjustment to the Contract Sum, the 
adjustment shall be based on one of the following methods: 

 
7.3.4.1. mutual acceptance of a lump sum properly itemized and supported by sufficient 
substantiating data to permit evaluation; 
 
7.3.4.2. unit prices stated in the Contract Documents or subsequently agreed upon; 

 
7.3.4.3. cost to be determined in a manner agreed upon by the parties and a mutually 
acceptable fixed or percentage fee; 

 
7.3.4.4. By actual cost as shown by the Contractor's and Subcontractor's itemized invoices; or 

 
7.3.4.5. as provided in Subparagraph 7.3.9. 

 
7.3.5. Costs shall be limited to the following:  cost of materials, including cost of delivery; cost of 
labor, including social security, old age and unemployment insurance and fringe benefits under 
collective bargaining agreements; workers' compensation insurance; bond premiums; and rental value 
of power tools and equipment. 
 
7.3.6. Overhead and profit allowances shall be limited on all Construction Change Directives to those 
identified in 7.2.2. 

 
7.3.7. Upon receipt of a Construction Change Directive, the Contractor shall promptly proceed with 
the change in the Work involved and advise the Architect/Engineer of the Contractor's agreement or 
disagreement with the method, if any, provided in the Construction Change Directive for determining 
the proposed adjustment in the Contract Sum or Contract Time. 

59



General Conditions Federal 10.8.14  Page 33 of 67 
 

 
7.3.8. A Construction Change Directive signed by the Contractor indicates the agreement of the 
Contractor therewith, including adjustment in Contract Sum and Contract Time or the method for 
determining them. Such agreement shall be effective immediately and shall be recorded as a Change 
Order. 

 
7.3.9. If the Contractor does not respond or disagrees with the method for adjustment in the Contract 
Sum in writing within seven (7) calendar days, the method and the adjustment made shall be 
determined by the Architect/Engineer on the basis of reasonable expenditures and/or savings of those 
performing the Work directly attributable to the change including, in the case of an increase in the 
Contract Sum, plus an allowance for overhead and profit as listed under Subparagraph 7.2.2.  In such 
case, and also under Clause 7.3.4.3, the Contractor shall keep and present, in such form as the 
Architect/Engineer may prescribe, an itemized accounting together with appropriate supporting data. 
Unless otherwise provided in the Contract Documents, costs for the purposes of this Subparagraph 
7.3.9 shall be limited to the following: 

 
7.3.9.1. costs of labor, including social security, old age and unemployment insurance, fringe 
benefits required by agreement or custom, and workers' compensation insurance as determined by 
the Prevailing Wage Schedules referenced in the Contract Documents; 
7.3.9.2. costs of materials, supplies and equipment, including cost of transportation, whether 
incorporated or consumed; 
7.3.9.3. rental costs of machinery and equipment, exclusive of hand tools, whether rented from 
the Contractor or others; 
7.3.9.4. costs of premiums for all bonds and insurance, permit fees, and sales, use or similar 
taxes related to the Work; and 
7.3.9.5. additional costs of field supervision and field office personnel directly attributable to the 
change. 
 

7.3.10. The amount of credit to be allowed by the Contractor to the Owner for a deletion or change 
which results in a net decrease in the Contract Sum shall be actual net cost as confirmed by the 
Architect/Engineer. When both additions and credits covering related Work or substitutions are involved 
in a change, the allowance for overhead and profit shall be figured on the basis of net increase, if any, 
with respect to that change. 
 
7.3.11. Pending final determination of the total cost of a Construction Change Directive to the Owner, 
amounts not in dispute for such changes in the Work shall be included in Applications for Payment 
accompanied by a Change Order indicating the parties' agreement with part or all of such costs. For 
any portion of such cost that remains in dispute, the Architect/Engineer will make an interim 
determination for purposes of monthly certification for payment for those costs. That determination of 
cost shall adjust the Contract Sum on the same basis as a Change Order, subject to the right of either 
party to disagree and assert a claim in accordance with Article 4. 

 
7.3.12. When the Owner and Contractor agree with the determination made by the Architect/Engineer 
concerning the adjustments in the Contract Sum and Contract Time, or otherwise reach agreement 
upon the adjustments, such agreement shall be effective immediately and shall be recorded by 
preparation and execution of an appropriate Change Order. 

 
7.4. MINOR CHANGES IN THE WORK 
 

7.4.1. The Architect/Engineer will have authority to order minor changes in the Work not involving 
adjustment in the Contract Sum or extension of the Contract Time and not inconsistent with the intent 
of the Contract Documents.  Such changes shall be effected by written order and shall be binding on 
the Owner and Contractor.  The Contractor shall carry out such written orders promptly. 
 
 

8. ARTICLE 8 – TIME 
 

8.1. DEFINITIONS 
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8.1.1. Time is of the essence in performance, coordination, and completion of the Work contemplated 
herein.  The Owner may suffer damages if the Work is not completed as specified herein.  When any 
duration or time period is referred to in the Contract Documents by days, the first day shall be 
determined as the day following the current day of any event or notice starting a specified duration. 
 
8.1.2. Unless otherwise provided, Contract Time is the period of time, including authorized 
adjustments, allotted in the Contract Documents for Substantial Completion of the Work. 
 
8.1.3. The date of commencement of the Work is the date established in the NOTICE TO PROCEED 
AS ISSUED BY THE OWNER. 

 
8.1.4. The date the Contractor reaches Substantial Completion is the date certified by the 
Architect/Engineer in accordance with Paragraph 9.8. 

 
8.1.5. The term "day" as used in the Contract Documents shall mean calendar day unless otherwise 
specifically defined. 

 
8.1.6. Liquidated Damages. The Owner may suffer loss if the project is not substantially complete on 
the date set forth in the contract documents.  The Contractor and his surety shall be liable for and shall 
pay to the Owner the sums hereinafter stipulated as liquidated damages for each calendar day of delay 
until the work is substantially complete:  ONE THOUSAND AND NO/100 DOLLARS ($1,000.00). 

 
8.1.7. The Contractor shall not be charged liquidated or actual damages when delay in completion of 
the Work is due to: 
 

8.1.7.1. Any preference, priority or allocation order issued by the government; 
 
8.1.7.2. Unforeseeable cause beyond the control and without the fault or negligence of the 
Contractor, including but not restricted to acts of God or of the public enemy, fires, floods, 
epidemics, quarantine restrictions, freight embargoes and unusually severe weather.  All such 
occurrences resulting in delay must be documented and approved by Change Order. 

 
8.1.7.3. Any delays of Subcontractors or suppliers occasioned by any of the causes specified 
in 8.1.7.1 and 8.1.7.2 of this article. 

 
8.1.7.4. The Contractor is completely obligated and responsible to provide written notice of 
each day of delay as provided for in Paragraph 4.3. 

 
8.1.8. Contract Time.  All work shall reach Substantial Completion within: SIXTY (60) 
CONSECUTIVE CALENDAR DAYS after the start date on the written NOTICE TO PROCEED. 

 
8.2. PROGRESS AND COMPLETION 
 

8.2.1. Time limits stated in the Contract Documents are of the essence of the Contract.  By executing 
the Contract the Contractor confirms that the Contract Time is a reasonable period for performing the 
Work. 
 
8.2.2. The Contractor shall not knowingly, except by agreement or instruction of the Owner in writing, 
prematurely commence operations on the site or elsewhere prior to the date on the Notice To Proceed  
and in no case prior to the effective date of insurance required by Article 11 to be furnished by the 
Contractor. The date of commencement of the Work shall not be changed by the effective date of such 
insurance. 

 
8.2.3. The Contractor shall proceed expeditiously with adequate forces and shall achieve Substantial 
Completion within the Contract Time. 

 
8.2.4. If the Contractor falls behind the latest construction schedule by more than 14 calendar days 
through its own actions or inaction, neglect, inexperience, lack of oversight and management of the 
Work including that of any Subcontractors, written notice to the Owner and Architect/Engineer shall be 
provided within three (3) days with explanation of how the Contractor intends to get back on schedule.  
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Response to getting back on schedule consists of providing a sufficient number of qualified workers 
and/or proper materials or an acceptably reorganized schedule to regain the lost time in a manner 
acceptable to the Owner. 

 
 
8.3. DELAYS AND EXTENSIONS OF TIME 

 
8.3.1. If the Contractor is delayed at any time in the commencement or progress of the Work by an 
act or neglect of the Owner or Architect/Engineer, or of an employee of either, or of a separate 
contractor employed by the Owner, or by changes ordered in the Work, or by fire, unusual delay in 
deliveries, unavoidable casualties or other causes beyond the Contractor's control, or by delay 
authorized by the Owner pending mediation and arbitration, or by other causes which the 
Architect/Engineer determines may justify delay, then the Contract Time shall be extended by Change 
Order for such reasonable time as the Architect/Engineer may determine. 

 
8.3.2. Claims relating to time shall be made in accordance with applicable provisions of Paragraph 
4.3. 

 
8.3.3. This Paragraph 8.3 does not preclude recovery of damages for delay by either party under 
other provisions of the Contract Documents. 

 
 
9. PAYMENTS AND COMPLETION 
 

9.1. CONTRACT SUM 
 

9.1.1. The Contract Sum is stated in the Contract and, including authorized adjustments, is the total 
amount payable by the Owner to the Contractor for performance of the Work under the Contract 
Documents. 
 

9.2. SCHEDULE OF VALUES 
 

9.2.1. Before the first Application for Payment, the Contractor shall submit to the Architect/Engineer a 
schedule of values allocated to various portions of the Work, prepared in such form and supported by 
such data to substantiate its accuracy as the Architect/Engineer may require. This schedule, unless 
objected to by the Architect/Engineer, shall be used as a basis for reviewing the Contractor's 
Applications for Payment. 
 

9.3. APPLICATIONS FOR PAYMENT 
 

9.3.1. The Contractor shall submit to the Architect/Engineer an itemized Application for Payment for 
operations completed in accordance with the Schedule of Values. Such application shall be signed and 
supported by such data substantiating the Contractor's right to payment as the Owner or 
Architect/Engineer may require, such as copies of requisitions from Subcontractors and material 
suppliers, and reflecting retainage if provided for in the Contract Documents.   

 
9.3.2. NOTICE OF APPROVAL OF PAYMENT REQUEST PROVISION.  Per Title 28, Chapter 2, 
Part 21, this contract allows the Owner to change the number of days to approve a Contractor’s 
payment request.  This contract allows the Owner to approve the Contractor’s payment request within 
thirty-five (35) calendar days after it is received by the Owner without being subject to the accrual of 
interest. 

 
9.3.3. As provided in Subparagraph 7.3.11, such applications may include requests for payment on 
account of changes in the Work which have been properly authorized by Construction Change 
Directives, or by interim determinations of the Architect/Engineer, but not yet included in Change 
Orders. 

 
9.3.4. Applications for payment shall not include requests for payment for portions of the Work for 
which the Contractor does not intend to pay to a Subcontractor or material supplier. 
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9.3.5. Unless otherwise provided in the Contract Documents, payments shall be made on account of 
materials and equipment delivered and suitably stored at the site for subsequent incorporation in the 
Work. If approved in advance by the Owner, payment may similarly be made for materials and 
equipment suitably stored off the site at a location agreed upon in writing. Payment for materials and 
equipment stored on or off the site shall be conditioned upon compliance by the Contractor with 
procedures satisfactory to the Owner to establish the Owner's title to such materials and equipment or 
otherwise protect the Owner's interest, and shall include the costs of applicable insurance, storage and 
transportation to the site for such materials and equipment stored off the site. 

 
9.3.6. The Contractor warrants that title to all Work covered by an Application for Payment will pass 
to the Owner no later than the time of payment. The Contractor further warrants that upon submittal of 
an Application for Payment all Work for which Certificates for Payment have been previously issued 
and payments received from the Owner shall, to the best of the Contractor's knowledge, information 
and belief, be free and clear of liens, claims, security interests or encumbrances in favor of the 
Contractor, Subcontractors, material suppliers, or other persons or entities making a claim by reason of 
having provided labor, materials and equipment relating to the Work. 

 
9.3.7. Until the work is complete, the Owner will pay 95% of the amount due the Contractor on 
account of progress payments. 

 
9.3.7.1. If the Work and its progress are not in accordance with all or any part, piece, or portion 
of the Contract Documents, the Owner may, at its sole discretion and without claim by the 
Contractor, increase the amount held as retainage to whatever level deemed necessary to 
effectuate performance and progress of the Work, for anticipated repairs, warranties or completion 
of the Work by the Contractor or through the letting of other contracts.  The Contractor will not be 
entitled to additional costs, expenses, fees, time, and such like, in the event the Owner increases 
the amount held as retainage due to non-compliance and/or non-performance with all or any part, 
piece, or portion of the Contract Documents. 
 
9.3.7.2. Prior to the first application for payment, the Contractor shall submit the following 
information on the appropriate forms: 

 
9.3.7.2.1. Schedule of Amounts for Contract Payment (Form 100):  This form shall contain a 
breakdown of the labor, material and other costs associated with the various portions of the 
work and shall be the basis for the progress payments to the Contractor. 
 
9.3.7.2.2. Project/Progress Schedule:   If no Schedule (or revised Schedule) is provided with 
each and every Periodic Estimates for Partial Payment, the Architect/Engineer and/or Owner 
may return the pay request, or hold it, and may choose not pay for any portion of the Work until 
the appropriate Schedule, indicating all changes, revisions and updates, is provided.  No claim 
for additional costs or interests will be made by the Contractor or any subcontractor on account 
of holding or non-payment of the Periodic Estimate for Partial Payment request. 

 
9.3.7.3. Progress Payments 
 

9.3.7.3.1. Periodic Estimates for Partial Payment shall be on a form provided by the Owner 
(Form 101) and submitted to the Architect/Engineer for payment by the Owner.  Payment shall 
be requested for the labor and material incorporated in the work to date and for materials 
suitably stored, less the aggregate of previous payments, the retainage, and the 1% gross 
receipts tax. 
 
9.3.7.3.2. The Contractor, by submission of any partial pay request, certifies that every 
request for partial payment is correct, true and just in all respects and that payment or credit 
had not previously been received.  The Contractor further warrants and certifies, by submission 
of any partial pay request, that all previous work for which payment has been received is free 
and clear of all liens, disputes, claims, security interests, encumbrances, or causes of action of 
any type or kind in favor of the Contractor, subcontractors, material suppliers or other persons 
or entities and does release the Owner from such. 
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9.3.7.3.3. Progress payments do not constitute official acceptance of any portion of the work 
or materials whether stored on or off-site. 

 
9.3.7.3.4. In compliance with 15-50-206 MCA, the Contractor will have 1% of his gross 
receipts withheld by the Owner from all payments due.  Each subcontractor who performs work 
greater than $5,000 shall have 1% of its gross receipts withheld by the Contractor.  The 
Contractor shall notify the Department of Revenue on the department’s prescribed forms. 

 
9.3.7.4. The Contractor may submit obligations/securities in a form specified in 18-1-301 
Montana Code Annotated (MCA) to be held by a Financial Institution in lieu of retainage by the 
Owner.  The Owner will establish the amount that would otherwise be held as retainage.  Should 
the Contractor choose to submit obligations/securities in lieu of retainage, the Owner will require 
the Financial Institution to execute the Owner’s “Account Agreement for Deposit of Obligations 
Other Than Retainage” (Form 120) prior to submission of any obligations/securities in accordance 
with 18-1-302 MCA.  The Contractor must extend the opportunity to participate in all 
obligations/securities in lieu of retainage on a pro rata basis to all subcontractors involved in the 
project and shall be solely responsible for the management and administration of same.  The 
Owner assumes no liability or responsibility from or to the Contractor or Subcontractors regarding 
the latter’s participation. 
 
9.3.7.5. The Contractor shall maintain a monthly billing cycle. 

 
9.4. CERTIFICATES FOR PAYMENT 
 

9.4.1. The Architect/Engineer will, within seven days after receipt of the Contractor's Application for 
Payment, either issue to the Owner a Certificate for Payment, with a copy to the Contractor, for such 
amount as the Architect/Engineer determines is properly due, or notify the Contractor and Owner in 
writing of the Architect/Engineer's reasons for withholding certification in whole or in part as provided in 
Subparagraph 9.5.1.  For the purposes of this paragraph regarding certification of payment, electronic 
mail and/or notes provided through the use of an electronic approval system such as GCPay shall 
constitute written notice. 
 
9.4.2. The issuance of a Certificate for Payment will constitute a representation by the 
Architect/Engineer to the Owner, based on the Architect/Engineer's evaluation of the Work and the data 
comprising the Application for Payment, that the Work has progressed to the point indicated and that, 
to the best of the Architect/Engineer's knowledge, information and belief, the quality of the Work is in 
accordance with the Contract Documents. The foregoing representations are subject to an evaluation 
of the Work for conformance with the Contract Documents upon Substantial Completion, to results of 
subsequent tests and inspections, to correction of minor deviations from the Contract Documents prior 
to completion and to specific qualifications expressed by the Architect/Engineer. The issuance of a 
Certificate for Payment will further constitute a representation that the Contractor is entitled to payment 
in the amount certified. However, the issuance of a Certificate for Payment will not be a representation 
that the Architect/Engineer has: (1) made exhaustive or continuous on-site inspections to check the 
quality or quantity of the Work; (2) reviewed construction means, methods, techniques, sequences or 
procedures; (3) reviewed copies of requisitions received from Subcontractors and material suppliers 
and other data requested by the Owner to substantiate the Contractor's right to payment; or, (4) made 
examination to ascertain how or for what purpose the Contractor has used money previously paid on 
account of the Contract Sum. 
 

9.5. DECISIONS TO WITHHOLD CERTIFICATION 
 

9.5.1. The Architect/Engineer may withhold or reject a Certificate for Payment in whole or in part, to 
the extent reasonably necessary to protect the Owner, if in the Architect/Engineer's opinion the 
representations to the Owner required by Subparagraph 9.4.2 cannot be made.  If the 
Architect/Engineer is unable to certify payment in the amount of the Application, the Architect/Engineer 
will notify the Contractor and Owner as provided in Subparagraph 9.4.1. If the Contractor and 
Architect/Engineer cannot agree on a revised amount, the Architect/Engineer will promptly issue a 
Certificate for Payment for the amount for which the Architect/Engineer is able to make such 
representations to the Owner. The Architect/Engineer may also withhold a Certificate for Payment or, 
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because of subsequently discovered evidence, may nullify the whole or a part of a Certificate for 
Payment previously issued, to such extent as may be necessary in the Architect/Engineer's opinion to 
protect the Owner from loss for which the Contractor is responsible, including loss resulting from acts 
and omissions described in Subparagraph 3.3.4, because of:  
 

9.5.1.1. defective Work not remedied; 
 
9.5.1.2. third party claims filed or reasonable evidence indicating probable filing of such claims 
unless security acceptable to the Owner is provided by the Contractor; 

 
9.5.1.3. failure of the Contractor to make payments properly to Subcontractors or for labor, 
materials or equipment; 

 
9.5.1.4. reasonable evidence that the Work cannot be completed for the unpaid balance of the 
Contract Sum; 

 
9.5.1.5. damage to the Owner or another contractor; 

 
9.5.1.6. reasonable evidence that the Work will not be completed within the Contract Time, and 
that the unpaid balance would not be adequate to cover actual or liquidated damages for the 
anticipated delay; or, 

 
9.5.1.7. persistent failure to carry out the Work in accordance with the Contract Documents. 

 
9.5.2. When the above reasons for withholding certification are removed, certification will be made for 
amounts previously withheld. 
 
9.5.3. Owner’s Right to Refuse Payment:  The Architect/Engineer’s approval, or partial approval, of 
the Contractor’s request for payment shall not preclude or prevent the Owner from exercising any of its 
remedies under this Contract.  The Owner shall have right to refuse to make payment(s) to the 
Contractor due to: 

 
9.5.3.1. the Contractor’s failure to perform the Work in compliance with the Contract 
Documents; 
 
9.5.3.2. the Contractor’s failure to correct any defective or damaged Work; 

 
9.5.3.3. the Contractor’s failure to accurately represent the Work performed in the pay request; 

 
9.5.3.4. the Contractor’s performance of its Work at a rate or in a manner that, in the Owner’s 
opinion, is likely to result in the Work, or any portion thereof, to be delayed; 

 
9.5.3.5. the Contractor’s failure to use funds previously paid to it by the Owner to pay for the 
Contractor’s Work-related obligations including, but not limited to, subcontractors and suppliers on 
this Project; 

 
9.5.3.6. claims made, or anticipated by the Owner to be made, against the Owner or its 
property; 

 
9.5.3.7. inclusion in the pay request of any amounts in dispute or part of a claim;  

 
9.5.3.8. Damage or loss caused by the Contractor, including its subcontractors and suppliers; 
or, 

 
9.5.3.9. The Contractor’s failure or refusal to perform its obligations to the Owner. 

 
9.6. PROGRESS PAYMENTS 
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9.6.1. After the Architect/Engineer has issued a Certificate for Payment, the Owner shall make 
payment in the manner and within the time provided in the Contract Documents or the Owner may take 
any action the Owner deems necessary under Subparagraph 9.5.3. 
 
9.6.2. The Contractor shall promptly pay each Subcontractor in accordance with Title 28, Chapter 2, 
Part 21, upon receipt of payment from the Owner, out of the amount paid to the Contractor on account 
of such Subcontractor’s portion of the Work, the amount to which said Subcontractor is entitled, 
reflecting percentages actually retained from payments to the Contractor on account of such 
Subcontractor's portion of the Work. The Contractor shall, by appropriate agreement with each 
Subcontractor, require each Subcontractor to make payments to Sub-subcontractors in a similar 
manner. 

 
9.6.3. The Contractor is prohibited from holding higher amounts in retainage on any Subcontractor 
than the Owner is holding from the Contractor. 

 
9.6.4. The Architect/Engineer will, on request, furnish to a Subcontractor, if practicable, information 
regarding percentages of completion or amounts applied for by the Contractor and action taken thereon 
by the Architect/Engineer and Owner on account of portions of the Work done by such Subcontractor. 

 
9.6.5. Neither the Owner nor Architect/Engineer shall have an obligation to pay, or to see to the 
payment of, money to a Subcontractor except as may otherwise be required by law. 

 
9.6.6. Payment to material suppliers shall be treated in a manner similar to that provided in 
Subparagraphs 9.6.2, 9.6.3, 9.6.4, and 9.6.5. 

 
9.6.7. A Certificate for Payment, a progress payment, or partial or entire use or occupancy of the 
Project by the Owner shall not constitute acceptance of Work not in accordance with the Contract 
Documents. 

 
9.6.8. Unless the Contractor provides the Owner with a payment bond in the full penal sum of the 
Contract Sum, payments received by the Contractor for Work properly performed by Subcontractors 
and suppliers shall be held by the Contractor for those Subcontractors or suppliers who performed 
Work or furnished materials, or both, under contract with the Contractor for which payment was made 
by the Owner. Nothing contained herein shall require money to be placed in a separate account and 
not commingled with money of the Contractor, shall create any fiduciary liability or tort liability on the 
part of the Contractor for breach of trust or shall entitle any person or entity to an award of punitive 
damages against the Contractor for breach of the requirements of this provision. 

 
9.7. FAILURE OF PAYMENT 
 

9.7.1. If the Owner does not approve payment to the Contractor within thirty-five (35) calendar days 
after the receipt of a certified Application for Payment, then the Contractor may, upon seven additional 
days' written notice to the Owner and Architect/Engineer, suspend the Work until payment of the 
amount owing has been received.  Nothing in the Subparagraph shall limit the Owner’s rights and 
options as provided in Subparagraph 9.5.3. The Contract Time shall be extended appropriately and the 
Contract Sum shall be increased by the amount of the Contractor's reasonable costs of shut-down, 
delay and start-up, plus interest as provided for in the Contract Documents. 
 

9.8. SUBSTANTIAL COMPLETION 
 

9.8.1. Substantial Completion is the stage in the progress of the Work when the Work or designated 
portion thereof is sufficiently complete in accordance with the Contract Documents so that the Owner 
can occupy or utilize the Work for its intended use. 
 
9.8.2. When the Contractor considers that the Work, or a portion thereof which the Owner agrees to 
accept separately, is substantially complete, the Contractor shall prepare and submit to the 
Architect/Engineer a comprehensive list of items to be completed or corrected prior to final payment. 
Failure to include an item on such list does not alter the responsibility of the Contractor to complete all 
Work in accordance with the Contract Documents. 
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9.8.3. Upon receipt of the Contractor's list, the Architect/Engineer will make an inspection to 
determine whether the Work or designated portion thereof is substantially complete. If the 
Architect/Engineer's Inspection discloses any item, whether or not included on the Contractor's list, 
which is not sufficiently complete in accordance with the Contract Documents so that the Owner can 
occupy or utilize the Work or designated portion thereof for its intended use, the Contractor shall, 
before issuance of the Certificate of Substantial Completion, complete or correct such item upon 
notification by the Architect/Engineer. In such case, the Contractor shall then submit a request for 
another inspection by the Architect/Engineer to determine Substantial Completion. 

 
9.8.4. The Contractor shall ensure the project is substantially complete prior to requesting any 
inspection by the Architect/Engineer so that no more than one (1) inspection is necessary to determine 
Substantial Completion for all or any portion of the Work.  If the Contractor does not perform adequate 
inspections to develop a comprehensive list as required in Subparagraph 9.8.2 and does not complete 
or correct such items upon discovery or notification, the Contractor shall be responsible and pay for the 
costs of the Architect/Engineer’s additional inspections to determine Substantial Completion. 

 
9.8.5. When the Work or designated portion thereof is substantially complete, the Architect/Engineer 
will prepare a Certificate of Substantial Completion which shall establish the date of Substantial 
Completion and which shall establish responsibilities of the Owner and Contractor for security, 
maintenance, heat, utilities, damage to the Work and insurance.  After issuance of the Certificate of 
Substantial Completion, the Contractor shall finish and complete all remaining items within thirty (30) 
calendar days of the date on the Certificate.  The Architect/Engineer shall identify and fix the time for 
completion of specific items which may be excluded from the thirty (30) calendar day time limit.  Failure 
to complete any items within the specified time frames may be deemed by the Owner as default of the 
contract on the part of the Contractor. 

 
9.8.6. The Certificate of Substantial Completion shall be submitted to the Owner and Contractor for 
their written acceptance of responsibilities assigned to them in such Certificate. Upon such acceptance 
and consent of surety if there are claims or past payment issues, the Owner shall make payment of 
retainage applying to such Work or designated portion thereof. Such payment shall be adjusted for 
Work that is incomplete or not in accordance with the requirements of the Contract Documents. 

 
9.9. PARTIAL OCCUPANCY OR USE 
 

9.9.1. The Owner may occupy or use any completed or partially completed portion of the Work at any 
stage when such portion is designated by separate agreement with the Contractor, provided such 
occupancy or use is consented to by the insurer and authorized by public authorities having jurisdiction 
over the Work. Such partial occupancy or use may commence whether or not the portion is 
substantially complete, provided the Owner and Contractor have accepted in writing the responsibilities 
assigned to each of them for payments, retainage, if any, security, maintenance, heat, utilities, damage 
to the Work and insurance, and have agreed in writing concerning the period for correction of the Work 
and commencement of warranties required by the Contract Documents. When the Contractor 
considers a portion substantially complete, the Contractor shall prepare and submit a list to the 
Architect/Engineer as provided under Subparagraph 9.8.2. Consent of the Contractor to partial 
occupancy or use shall not be unreasonably withheld. The stage of the progress of the Work shall be 
determined by written agreement between the Owner and Contractor or, if no agreement is reached, by 
decision of the Architect/Engineer. 
 
9.9.2. Immediately prior to such partial occupancy or use, the Owner, Contractor and 
Architect/Engineer shall jointly inspect the area to be occupied or portion of the Work to be used in 
order to determine and record the condition of the Work.  Unless otherwise agreed upon, partial 
occupancy or use of a portion or portions of the Work shall not constitute acceptance of Work not 
complying with the requirements of the Contract Documents. 

 
9.9.3. Unless otherwise agreed upon, partial occupancy or use of a portion or portions of the Work 
shall not constitute acceptance of Work not complying with the requirements of the Contract 
Documents. 

 
9.10. FINAL COMPLETION AND FINAL PAYMENT 
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9.10.1. Upon receipt of written notice that the Work is ready for final inspection and acceptance and 
upon receipt of a final Application for Payment, the Architect/Engineer will promptly make such 
inspection and, when the Architect/Engineer finds the Work acceptable under the Contract Documents 
and the Contract fully performed, the Architect/Engineer will approve the Contractor’s final Certificate 
for Payment stating that to the best of the Architect/Engineer's knowledge, information and belief, and 
on the basis of the Architect/Engineer's on-site visits and inspections, the Work has been completed in 
accordance with terms and conditions of the Contract Documents and that the entire balance found to 
be due the Contractor and noted in the final Certificate is due and payable. The Architect/Engineer's 
signature on the Contractor’s final Certificate for Payment will constitute a further representation that 
conditions listed in Subparagraph 9.10.2 as precedent to the Contractor's being entitled to final 
payment have been fulfilled. 
 
9.10.2. Neither final payment nor any remaining retainage shall become due until the Contractor 
submits to the Architect/Engineer: 

 
9.10.2.1. completed Affidavit on Behalf of Contractor (Form 106) that payrolls, bills for materials 
and equipment, and other indebtedness connected with the Work for which the Owner or the 
Owner's property might be responsible or encumbered (less amounts withheld by Owner) have 
been paid or otherwise satisfied; 
 
9.10.2.2. a certificate evidencing that insurance required by the Contract Documents to remain 
in force after final payment is currently in effect and will not be canceled or allowed to expire until at 
least 30 days' prior written notice has been given to the Owner; 

 
9.10.2.3. a written statement that the Contractor knows of no substantial reason that the 
insurance will not be renewable to cover the period required by the Contract Documents 

 
9.10.2.4. Consent of Surety to make final payment (Form 103); and, 

 
9.10.2.5. if required by the Owner, other data establishing payment or satisfaction of obligations, 
such as receipts, releases and waivers of liens, claims, security interests or encumbrances arising 
out of the Contract, to the extent and in such form as may be designated by the Owner. 

 
9.10.3. The Contractor and his surety accepts and assumes responsibility, liability, and costs for and 
agrees to defend and hold harmless the Owner for and against any and all actions as a result of the 
Owner making final payment. 
 
9.10.4. By submitting any Application for Payment to the Architect/Engineer the Contractor and his 
surety certify and declare that all bills for materials, supplies, utilities and for all other things furnished 
or caused to be furnished by the Contractor and all Subcontractors and used in the execution of the 
Contract will be fully paid upon receipt of Final Payment and that there are no unpaid obligations, liens, 
claims, security interests, encumbrances, liabilities and/or demands of State Agencies, subcontractors, 
suppliers, mechanics, laborers or any others resulting from or arising out of any work done, caused to 
be done or ordered to be done by the Contractor under the contract. 

 
9.10.5. In consideration of the prior payments and the final payment made and all payments made for 
authorized changes, the Contractor releases and forever discharges the Owner from any and all 
obligations, liens, claims, security interests, encumbrances and/or liabilities arising by virtue of the 
contract and authorized changes between the parties, either verbal or in writing, and any and all claims 
and demands of every kind and character whatsoever against the Owner, arising out of or in any way 
relating to the contract and authorized changes. 
 
9.10.6.  The date of Final Payment by the Owner shall constitute Final Acceptance of the Work.  The 
determining date for the expiration of the warranty period shall be as specified in Paragraphs 3.5 and 
12.2.2. 

 
9.10.7. If, after Substantial Completion of the Work, final completion thereof is materially delayed 
through no fault of the Contractor or by issuance of Change Orders affecting final completion, and the 
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Architect/Engineer so confirms, the Owner shall, upon application by the Contractor and certification by 
the Architect/Engineer, and without terminating the Contract, make payment of the balance due for that 
portion of the Work fully completed and accepted. If the remaining balance for Work not fully completed 
or corrected is less than retainage stipulated in the Contract Documents, and if bonds have been 
furnished, the written consent of surety to payment of the balance due for that portion of the Work fully 
completed and accepted shall be submitted by the Contractor to the Architect/Engineer prior to 
certification of such payment. Such payment shall be made under terms and conditions governing final 
payment, except that it shall not constitute a waiver of claims. 

 
9.10.8. The making of final payment shall constitute a waiver of Claims by the Owner except those 
arising from: 

 
9.10.8.1. liens, Claims, security interests or encumbrances arising out of the Contract and 
unsettled; 
 
9.10.8.2. failure of the Work to comply with the requirements of the Contract Documents; or, 

 
9.10.8.3. terms of special warranties required by the Contract Documents. 

 
9.10.9. Acceptance of final payment by the Contractor, a Subcontractor, or material supplier, shall 
constitute a waiver of any and all obligations, liens, claims, security interests, encumbrances and/or 
liabilities against the Owner except those previously made in writing per the requirements of Paragraph 
4.3 and as yet unsettled at the time of submission of the final Application for Payment. 
 
9.10.10. The Owner’s issuance of Final Payment does not constitute a waiver or release of any 
kind regarding any past, current, or future claim the Owner may have against the Contractor and/or the 
surety. 

 
 
10. ARTICLE 10 – PROTECTION OF PERSONS AND PROPERTY 
 

10.1. SAFETY 
 

10.1.1. Importance of Safety. The Contractor and all Subcontractors (at any tier or level) recognize 
that safety is paramount at all times.  The Contractor shall perform the work in a safe manner with the 
highest regard for safety of its employees and all other individuals and property at the work site.   
Contractor shall maintain its tools, equipment, and vehicles in a safe operating condition and take all 
other actions necessary to provide a safe working environment for performance of work required under 
this Contract. The Contractor is solely responsible for the means, methods, techniques, sequences and 
procedures for coordinating and constructing the Work, including all site safety, safety precautions, 
safety programs, and safety compliance with OSHA and all other governing bodies. 
 
10.1.2. Particular Safeguards. (a). The Contractor shall erect and maintain, as required by 
Paragraphs 10.1.1 and 10.1.3, safeguards for safety and protection, including posting danger signs and 
other warnings against hazards, installing suitable barriers and lighting, promulgating safety 
regulations, and providing notification to all parties who may be impacted by the Contractor’s 
operations.  (b) When use or storage of explosives or other Hazardous Materials/Substances (defined 
below) or equipment are necessary for execution of the Work, the Contractor shall exercise utmost 
care and carry on such activities under supervision of properly qualified personnel. (c) The Contractor 
shall not encumber or load or permit any part of the construction site to be encumbered or loaded so as 
to endanger the safety of any person(s). 
 
10.1.3. Compliance with Safety Laws. Contractor represents and warrants to Owner that it knows 
and understands all federal, state and local safety statutes, rules, and regulations (Laws) related to the 
work under this Contract.  Contractor shall comply with these Laws. Contractor shall keep all material 
data safety sheets on site and available at all times. 
 
10.1.4. Remedy property damage. The Contractor shall promptly remedy damage and loss to 
property caused in whole or in part by the Contractor, a Subcontractor of any tier or level, or anyone 
employed by any of them, or by anyone for whose acts they may be liable and for which the Contractor 
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is responsible. The foregoing obligations of the Contractor are in addition to the Contractor's obligations 
under Paragraph 3.18. 
 
10.1.5. Designation of Safety Representative. Unless the Contractor designates, in writing to the 
Owner and the Architect/Engineer, another responsible member of the Contractor’s organization as the 
Safety Representative, the Contractor's superintendent is the Safety Representative.  The Safety 
Representative is defined as that member of the Contractor’s organization responsible for all safety 
under this Contract. 
 
10.1.6. Release/Indemnity of Owner and Architect/Engineer. The Contractor agrees that the Owner 
and Architect/Engineer are not responsible for safety at the work site and releases them from all 
obligations and liability regarding safety at the work site  The Contractor shall  indemnify and defend 
the Owner and the Architect/Engineer against and from all claims, liabilities, fines, penalties, orders, 
causes of action, judgments, losses, costs and expenses (including but not limited to court costs and 
reasonable attorney fees), arising from injuries and death to any persons and damage to real and 
personal property arising from, in connection with, or incidental to Contractor’s safety responsibilities 
under this Contract. 

 
10.2. HAZARDOUS MATERIALS/SUBSTANCES 
 

10.2.1. “Hazardous Materials/Substances” means any substance: (a) the presence of which requires 
investigation, or remediation under any federal, state or local statute, rule, regulation, ordinance, order, 
policy or common law; (b) that is or becomes defined as “hazardous waste,” “hazardous substance,” 
pollutant, or contaminant under any federal, state or local statute, rule, regulation, or ordinance or 
amendments thereto; (c) that is toxic, explosive, corrosive flammable, or otherwise hazardous and is or 
becomes regulated by any government authority, agency, board, commission or instrumentality of the 
United States, the state of Montana or any political subdivision thereof; (d) gasoline, diesel fuel or other 
petroleum hydrocarbons; (e) containing contains polychlorinated biphenyls (PCBs) or asbestos; or (f) 
the presence of which causes or threatens to cause a nuisance or trespass on the work site or adjacent 
property.  
    
10.2.2. The Contractor is solely responsible for all compliance with all regulations, requirements, and 
procedures governing Hazardous Materials/Substances at the Work Site or that Contractor brings on 
the site.  The Contractor is solely responsible for remediation, costs, damages, loss, and/or expenses 
for all Hazardous Materials/Substances brought to the site.  The Contractor shall not and is strictly 
prohibited from purchasing and/or installing any asbestos-containing materials or products as part of 
the Work.  Should the Contractor do so, the Contractor shall be solely responsible for the immediate 
remediation and all costs, damages, loss, and/or expenses per Paragraphs 10.1.6, 10.2.2, 10.2.3, and 
10.2.4. 

 
10.2.3. If the Contractor encounters Hazardous Materials/Substances during the course of the Work, 
whether or not identified in the Contract Documents, Work, the Contractor agrees that: 
 

10.2.3.1. Encountering any Hazardous Materials/Substances during performance of the Work 
does not necessarily mean a change in conditions has occurred nor is it evidence that the 
Contractor is due additional Contract Time or an increase in the Contract Sum. If encountering 
Hazardous Materials/Substances is determined to be a change in conditions to the Contract 
Documents, Paragraph 4.3 and Article 7 apply in determining any additional compensation or 
extension of time claimed by the Contractor. 

 
10.2.3.2. The Contractor is solely responsible for securing the Work in accordance with this 
Article 10 involving any Hazardous Materials/Substances against unlawful, unregulated, or 
improper intrusion, disturbance, or removal.  The Contractor shall implement protections and take 
protective actions throughout the performance of the Work to prevent exposure to workers, 
occupants, and contamination of the site or area. 

 
10.2.3.3. If the Contractor is unable to or fails to properly secure the Work against unlawful, 
unregulated, or improper intrusion, disturbance, or removal of Hazardous Materials/Substances, 
the Contractor shall immediately implement protections and take protective actions, up to and 
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including stopping Work in the area or on the item affected, to prevent exposure to workers, 
occupants, and contamination of the site or area.  The Contractor shall immediately notify the 
Owner and Architect in writing giving details of the failure and the corrective actions taken.  If the 
condition is an emergency and notice cannot be provided in writing, then Contractor shall orally and 
immediately notify the Owner and Architect/Engineer of the condition followed by a full written 
explanation. In an emergency affecting safety of persons or property, the Contractor shall act, at 
the Contractor's discretion, to prevent threatened damage, injury or loss. 

 
10.2.3.4. If the Contractor notifies the Owner and takes precautions in accordance with this 
Article 10 upon encountering materials/substances suspected of containing asbestos or 
polychlorinated biphenyls that are unidentified in the Contract Documents, the Owner shall verify if 
the unidentified material or substance contains asbestos or polychlorinated biphenyls and shall 
arrange for the removal or other measures as necessary to allow the Contractor to proceed with 
the Work. The Contract Time may be extended as appropriate if the Work affected is on the critical 
path and the Contract Sum shall be increased in the amount of the Contractor's reasonable 
additional costs as provided in Article 7.  Should the Contractor fail to notify the Owner upon 
encountering asbestos, polychlorinated biphenyls, or materials/substances suspected of containing 
asbestos or polychlorinated biphenyls, that are unidentified in the Contract Documents, the 
Contractor is solely responsible for all mitigation in accordance with Paragraphs 10.1.6, 10.2.2, 
10.2.3, and 10.2.4. 

 
10.2.4. The Contractor shall indemnify, hold harmless, and defend the Owner from and against all 
claims, liabilities, fines, penalties, orders, causes of action, judgments, losses, costs and expenses, 
including but not limited to court costs and reasonable attorneys' fees, arising from, in connection with, 
or incidental to the Contractor’s handling, disposal, encountering, or release of Hazardous 
Materials/Substances. 

 
10.3. UTILITIES 

 
10.3.1. Underground Utilities:  Buried utilities, including, but not limited to, electricity, gas, steam, air, 
water, telephone, sewer, irrigation, broadband coaxial computer cable, and fiber optic cables are very 
vulnerable and damage could result in loss of service.  The telephone, broadband and fiber optic 
cables are especially sensitive and the slightest damage to these components will result in disruption of 
the operations of the campus. 
 
10.3.2. "One Call” must be notified by phone and in writing at least 72 hours (3 business days) prior to 
digging to arrange and assist in the location of buried utilities in the field. (Dial 811).  The Contractor 
shall mark the boundary of the work area.  The boundary area shall be indicated with white paint and 
white flags.  In winter, pink paint and flags will be accepted. 
 
10.3.3. After buried utilities have been located, the Contractor shall be responsible for any utilities 
damaged while digging.  Such responsibility shall include all necessary care including hand digging.  
Contractor’s responsibility shall also include maintaining markings after initial locate. The area for such 
responsibility, unless otherwise indicated, shall extend 24 inches to either side of the marked center 
line of a buried utility line.  
 
10.3.4. The Contractor's responsibility shall include repair or replacement of damaged utilities.  The 
Contractor will also be responsible for all costs associated with reterminations and recertification. 
 
10.3.5. Any buried utilities exposed by the operations of the Contractor shall be marked on the plans 
and adequately protected by the Contractor.  If any buried utilities not located are exposed, the 
Contractor shall immediately contact the Owner and the Architect/Engineer.  If, after exposing an 
unlocated buried utility, the Contractor continues digging without notifying Owner and 
Architect/Engineer and further damages the utility, the Contractor will be fully and solely responsible. 
 
10.3.6. Damage to irrigation systems during seasons of no irrigation that are not immediately and 
adequately repaired and tested will require the Contractor to return when the system is in service to 
complete the repair. 
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10.3.7. In the event of a planned interruption of any existing utility service, the Contractor shall make 
arrangements with Owner at least 72 hours (3 business days) in advance.  Shutdowns of the 
broadband or fiber optic cables will normally require 5 working days notice to the Owner.  The 
Contractor shall bear all costs associated with the interruptions and restorations of service. 

 
11. ARTICLE 11 - INSURANCE AND BONDS 
 

11.1. CONTRACTOR'S LIABILITY INSURANCE 
 

11.1.1. The Contractor shall purchase from and maintain in a company or companies lawfully 
authorized to do business in the State of Montana with a rating no less than “A-“, such insurance as will 
protect the Contractor from claims set forth below which may arise out of or result from the Contractor's 
operations under the Contract and for which the Contractor may be legally liable, whether such 
operations be by the Contractor or by a Subcontractor or by anyone directly or indirectly employed by 
any of them, or by anyone for whose acts any of them may be liable: 
 

11.1.1.1. claims under workers' compensation, disability benefit and other similar employee 
benefit acts which are applicable to the Work to be performed; 
 
11.1.1.2. claims for damages because of bodily injury, occupational sickness or disease, or 
death of the Contractor's employees; 

 
11.1.1.3. claims for damages because of bodily injury, sickness or disease, or death of any 
person other than the Contractor's employees; 

 
11.1.1.4. claims for damages insured by usual personal injury liability coverage; 

 
11.1.1.5. claims for damages, other than to the Work itself, because of injury to or destruction of 
tangible property, including loss of use resulting there from; 

 
11.1.1.6. claims for damages because of bodily injury, death of a person or property damage 
arising out of ownership, maintenance or use of a motor vehicle; 

 
11.1.1.7. claims for bodily injury or property damage arising out of completed operations; and, 

 
11.1.1.8. claims involving contractual liability insurance applicable to the Contractor's obligations 
under Paragraph 3.18. 

 
11.1.2. The insurance required by Subparagraph 11.1.1 shall be written for not less than limits of 
liability specified in the Contract Documents or required by law, whichever coverage is greater. 
Coverages, whether written on an occurrence or claims-made basis, shall be maintained without 
interruption from date of commencement of the Work until termination of any coverage required to be 
maintained after final payment. 
 
11.1.3. Certificates of insurance acceptable to the Owner shall be filed with the Owner prior to 
commencement of the Work. These certificates and the insurance policies required by this Paragraph 
11.1 shall contain a provision that coverages afforded under the policies will not be canceled or allowed 
to expire at any time prior to Final Acceptance and then not until at least 30 days' prior written notice 
has been given to the Owner. If any of the foregoing insurance coverages are required to remain in 
force after final payment, an additional certificate evidencing continuation of such coverage shall be 
submitted with the final Application for Payment as required by Subparagraph 9.10.2. Information 
concerning reduction of coverage on account of revised limits or claims paid under the General 
Aggregate, or both, shall be furnished by the Contractor with reasonable promptness in accordance 
with the Contractor's information and belief. 

 
11.1.4. At the request of the Owner, the Contractor shall provide copies of all insurance policies to the 
Owner. 

 
11.2. INSURANCE, GENERAL REQUIREMENTS 
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11.2.1. The Contractor shall maintain for the duration of the contract, at its cost and expense, 
insurance against claims for injuries to persons or damages to property, including contractual liability, 
which may arise from or in connection with the performance of the Work by the Contractor, its agents, 
employees, representatives, assigns, or subcontractors.    The Contractor is responsible for all 
deductibles regardless of policy or level of coverage.  The Owner reserves the right to demand, and the 
Contractor agrees to provide, copies of any and all policies at any time. 
 
11.2.2. Hold Harmless and Indemnification:  The Contractor shall protect, defend, and save the state, 
its elected and appointed officials, agents, and employees, while acting within the scope of their duties 
as such, harmless from and against all claims, liabilities, demands, causes of action, and 
judgments whatsoever (including the cost of defense and reasonable attorney fees) arising in favor of 
or asserted by third parties on account of damage to property, personal injury, or death which injury, 
death, or damage, arises out of services performed or omissions of services or in any way results from 
the negligent acts or omissions of the Contractor, its agents, agents, or subcontractors. 

 
11.2.3. Contractor's Insurance: insurance required under all sections herein shall be in effect for the 
duration of the contract that extends through the warranty period.  Insurance required herein shall be 
provided by insurance policies issued only by insurance companies currently authorized to do business 
in the state of Montana.  No Contractor or Sub-contractor shall commence any Work under this 
contract until all required insurance has been obtained.  During the term of this contract, the Contractor 
shall, not less than thirty days prior to the expiration date of any policy for which a certificate of 
insurance is required, deliver to the Owner a certificate of insurance with respect to the renewal 
insurance policy.  The Contractor shall furnish one copy of insurance certificates of insurance herein 
required, which shall specifically set forth evidence of all coverage required by these contract 
documents and which shall be signed by authorized representatives of the insurance company or 
companies evidencing that insurance as required herein is in force and will not be canceled, limited or 
restricted without thirty days' written notice by certified mail to the contractor and the Owner.  The 
Contractor shall furnish to the Owner copies of any endorsements that are subsequently issued 
amending coverage or limits.  Additionally, all certificates shall include the project name and A/E project 
number. 
 
11.2.4. Certificates of Insurance and Endorsements.  All certificates of insurance and the additional 
insured endorsements are to be received by the state prior to issuance of the Notice to Proceed. The 
contractor is responsible to ensure that all policies and coverages contain the necessary endorsements 
for the State being listed as an additional insured.  The state reserves the right to require complete 
copies of all insurance policies at any time to verify coverage. The contractor shall notify the state 
within 30 days of any material change in coverage. 

 
11.3. WORKERS’ COMPENSATION INSURANCE 
 

11.3.1. The Contractor shall carry Workers' Compensation Insurance.  Such Workers' 
Compensation Insurance shall protect the Contractor from claims made by his own employees, the 
employees of any Sub-contractor, and also claims made by anyone directly or indirectly employed by 
the Contractor or Sub-contractor.  The Contractor shall require each Sub-contractor similarly to provide 
Workers' Compensation Insurance. 
 

11.4. COMMERCIAL GENERAL LIABILITY INSURANCE 
 

11.4.1. Each Contractor shall carry per occurrence coverage Commercial General Liability 
Insurance including coverage for premises; operations; independent contractor's protective; products 
and completed operations; products and materials stored off-site; broad form property damage and 
comprehensive automobile liability insurance with not less than the following limits of liability: 
 

11.4.1.1. $1,000,000 per occurrence; aggregate limit of $2,000,000; 
 
11.4.1.2. The Commercial General and Automobile Liability Insurance shall provide 
coverage for both bodily injury, including accidental death, sickness, disease, occupational 
sickness or disease, personal injury liability coverage and property damage which may arise out of 
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the work under this contract, or operations incidental thereto, whether such work and operations be 
by the Contractor or by any Subcontractor or by anyone directly or indirectly employed by the 
Contractor or by Sub-contractor, or by anyone for whose acts any of them may be liable.  The 
Contractor shall maintain the liability insurance required herein for a period of not less than one 
year after final payment or anytime the Contractor goes on to the location of the project. 

 
11.4.1.3. The Contractor’s liability insurance policies shall list the STATE OF MONTANA as an 
additional insured.  AN ADDITIONAL INSURED ENDORSEMENT DOCUMENT SHALL BE 
SUBMITTED WITH THE CERTIFICATES OF INSURANCE.  The STATE OF MONTANA includes 
its officers, elected and appointed officials, employees and volunteers and political subdivisions 
thereof.  Should the Contractor not be able to list the state as an additional insured, the Contractor 
shall purchase a per occurrence Owner’s/Contractor’s Protective Policy (OCP) with the STATE OF 
MONTANA as the insured party in the same occurrence and aggregate limits as that indicated 
above for the Contractor’s Commercial General Liability Policy. 

 
11.4.1.4. Property damage liability insurance shall be written without any exclusion for injury to 
or destruction of any building, structure, wires, conduits, pipes, or other property above or below 
the surface of the ground arising out of the blasting, explosion, pile driving, excavation, filling, 
grading or from the moving, shoring, underpinning, raising, or demolition of any building or 
structure or structural support thereof. 

 
11.4.1.5. The Contractor’s insurance coverage shall be PRIMARY insurance as respects the 
State, its officers, elected and appointed officials, employees and volunteers.  Any insurance or 
self-insurance maintained by the state, its officers, elected and appointed officials, employees and 
volunteers shall be excess of the Contractor’s insurance and shall not contribute to it.  NO 
WAIVERS OF SUBROGATION OR ENDORSEMENTS LIMITING, TRANSFERRING, OR 
OTHERWISE INDEMNIFYING LIABLE OR RESPONSIBLE PARTIES OF THE CONTRACTOR 
OR ANY SUBCONTRACTOR WILL BE ACCEPTED. 

 
11.5. PROPERTY INSURANCE (ALL RISK) 
 

11.5.1. New Construction (for projects involving new construction):  At its sole cost and expense, the 
contractor shall keep the building and all other improvements on the premises insured throughout the 
term of the agreement against the following hazards: 

 
11.5.1.1. Loss or damage by fire and such other risks (including earthquake damage for those 
areas with a shaking level at 10g or above as indicated on the seismic map, 
http://rmtd.mt.gov/aboutus/publications/files/NEHRP.pdf) in an amount sufficient to permit such 
insurance to be written at all times on a replacement cost basis. This may be insured against by 
attachment of standard form extended coverage endorsement to fire insurance policies.  
Certificates of Insurance MUST indicate earthquake coverage if coverage is required per the above 
referenced map. 

 
11.5.1.2. Loss or damage from leakage or sprinkler systems now or hereafter installed in any 
building on the premises. 

 
11.5.1.3. Loss or damage by explosion of steam boilers, pressure vessels, and oil or gasoline 
storage tanks, or similar apparatus now or hereafter installed in a building or buildings on the 
premises.  

 
11.5.2. Building Renovation (for projects involving building renovation or remodeling) 

 
11.5.2.1. The contractor shall purchase and maintain Builder’s Risk/Installation insurance on a 
“special causes of loss” form (so called “all risk”) for the cost of the work and any subsequent 
modifications and change orders. The contractor is not responsible for insuring the existing 
structure for Builder’s Risk/Installation insurance. 
 
11.5.2.2. At its sole cost and expense, the contractor shall insure all property construction on the 
premises throughout the term of the agreement against the following hazards: 
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11.5.2.2.1. Loss or damage by fire and such other risks (including earthquake damage for 
those areas with a shaking level at 10g  or above as indicated on the seismic map at 
http://rmtd.mt.gov/aboutus/publications/files/NEHRP.pdf) in an amount sufficient to permit such 
insurance to be written at all times on a replacement cost basis. This may be insured against 
by attachment of standard form extended coverage endorsement to fire policies.  Certificates of 
Insurance MUST indicate earthquake coverage if coverage is required per the above 
referenced map. 
 
11.5.2.2.2. Loss or damage from leakage or sprinkler systems now or hereafter installed in 
any building on the premises. 

 
11.5.2.2.3. Loss or damage by explosion of steam boilers, pressure vessels, oil or gasoline 
storage tanks, or similar apparatus now or hereafter installed in a building or buildings on the 
premises. 

 
11.6. ASBESTOS ABATEMENT INSURANCE 
 

11.6.1. If Asbestos Abatement is identified as part of the Work under this contract, the Contractor or 
any subcontractor involved in asbestos abatement shall purchase and maintain Asbestos Liability 
Insurance for coverage of bodily injury, sickness, disease, death, damages, claims, errors or 
omissions regarding the asbestos portion of the work in addition to the CGL Insurance by reason of 
any negligence in part or in whole, error or omission committed or alleged to have been committed by 
the Contractor or anyone for whom the Contractor is legally liable. 
 
11.6.2. Such insurance shall be in “per occurrence” form and shall clearly state on the certificate that 
asbestos work is included in the following limits: 

 
11.6.2.1. $1,000,000 per occurrence; aggregate limit of $2,000,000. 
 

11.6.3. Asbestos Liability Insurance as carried by the asbestos abatement subcontractor in these limits 
in lieu of the Contractor’s coverage is acceptable provided the Contractor and the State of Montana 
are named as additional insureds and that the abatement subcontractor’s insurance is PRIMARY as 
respects both the Owner and the Contractor.  If the Contractor or any other subcontractor encounters 
asbestos, all operations shall be suspended until abatement with the associated air monitoring 
clearances are accomplished.  The certificate of coverage shall be provided by the asbestos 
abatement subcontractor to both the Contractor and the Owner. 

 
11.7. PERFORMANCE BOND AND LABOR & MATERIAL PAYMENT BOND (BOTH ARE 

REQUIRED FOR THIS PROJECT).  
 

11.7.1. The Contract shall furnish a Performance Bond in the amount of 100% of the contract price as 
security for the faithful performance of his contract (18-2-201 MCA).  The Contractor shall also furnish a 
Labor and Material Payment Bond in the amount of 100% of the contract price as security for the 
payment of all persons performing labor and furnishing materials in connection therewith (18-2-
201MCA).  The bonds shall be executed on forms furnished by the Owner and no other forms or 
endorsements will be acceptable.  The bonds shall be signed in compliance with state statutes (33-17-
1111 MCA).  Bonds shall be secured from a state licensed bonding company.  Power of Attorney is 
required with each bond.  Attorneys-in-fact who sign contract bonds must file with each bond a certified 
and effectively dated copy of their power of attorney: 
 

11.7.1.1. one original copy shall be furnished with each set of bonds. 
 
11.7.1.2. Others furnished with a set of bonds may be copies of that original. 

 
11.7.2. The Owner reserves the right at any time during the performance of Work to require bonding of 
Subcontractors provided by the General Contractor.  Should this occur, the Owner will cover the direct 
cost.  This shall not be construed as to in any way affect the relationship between the General 
Contractor and his Subcontractors. 
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11.7.3. Surety must have an endorsement stating that their guarantee of Contractor's performance 
automatically covers the additional contract time added to a Contractor's contract by Change Order. 

 
11.7.4. A change in the Contractor's organization shall not constitute grounds for Surety to claim a 
discharge of their liability and requires an endorsement from Surety so stating. 

 
11.7.5. Except as noted below, the Contractor is required to notify Surety of any increase in the 

contract amount resulting from a Change Order within 48 hours of signing and submitting a 
Change Order and shall submit a copy of Surety's written acknowledgment and consent to Owner 
before a Change Order can be approved.  The Surety’s written acknowledgment and consent on 
the Change Order form shall also satisfy this consent requirement. 

 
11.7.5.1. Surety consent shall not be required on Change Order(s) which, in the aggregate total 

amount of all Changes Orders, increase the original contract amount by less than 10%.  
However, the Contractor is still required to notify Surety of any increase in contract amount 
resulting from a Change Order(s) within 48 hours of signing and submitting every Change 
Order. 

 
11.7.5.2. Surety is fully obligated to the Owner for the full contract amount, inclusive of all 

Change Orders, regardless of whether or not written acknowledgement and consent is 
received and regardless of whether or not the aggregate total of all Change Orders is more 
or less than 10% of the original contract amount. 

 
11.7.5.3. A fax with hard copy to follow of Surety's written acknowledgment and consent is 

acceptable.  If hard copy is not received by Owner before Application for Payment on any 
portion or all of said Change Order, it will not be accepted by Owner for payment. 

 
11.7.6. The Surety must take action within 30 days of notice of default on the part of the Contractor or 
of any claim on bonds made by the Owner or any Subcontractor or supplier. 

 
 
12. ARTICLE 12 - UNCOVERING AND CORRECTION OF WORK 
 

12.1. UNCOVERING OF WORK 
 

12.1.1. If a portion of the Work is covered contrary to the Architect/Engineer's request or to 
requirements specifically expressed in the Contract Documents, it must, if required in writing by the 
Architect/Engineer, be uncovered for the Architect/Engineer's examination and be replaced at the 
Contractor's expense without change in the Contract Time. 
 
12.1.2. If a portion of the Work has been covered which the Architect/Engineer has not specifically 
requested to examine prior to it being covered, the Architect/Engineer may request to see such Work 
and it shall be uncovered by the Contractor. If such Work is in accordance with the Contract 
Documents, costs of uncovering and replacement shall, by appropriate Change Order, be at the 
Owner's expense. If such Work is not in accordance with the Contract Documents, correction shall be 
at the Contractor's expense unless the condition was caused by the Owner or a separate contractor in 
which event the Owner shall be responsible for payment of such costs. 

 
12.2. CORRECTION OF WORK 

 
12.2.1. BEFORE OR AFTER SUBSTANTIAL COMPLETION 
 

12.2.1.1. The Contractor shall promptly correct Work that fails to conform to the requirements of 
the Contract Documents or that is rejected by the Architect/Engineer, whether discovered before or 
after Substantial Completion and whether or not fabricated, installed or completed. Costs of 
correcting such rejected Work, including additional testing and inspections and compensation for 
the Architect/Engineer’s services and expenses made necessary thereby, shall be at the 
Contractor's expense.  The Contractor is responsible to discover and correct all defective work and 
shall not rely upon the Architect/Engineer’s or Owner’s observations. 
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12.2.1.2. Rejection and Correction of Work in Progress.  During the course of the Work, the 
Contractor shall inspect and promptly reject any Work that: 

 
12.2.1.2.1. does not conform to the Construction Documents; or, 
 
12.2.1.2.2. does not comply with any applicable law, statute, building code, rule or regulation 
of any governmental, public and quasi-public authorities, and agencies having jurisdiction over 
the Project. 

 
12.2.1.3. The Contractor shall promptly correct or require the correction of all rejected Work, 
whether observed before or after Substantial Completion.  The Contractor shall bear all costs of 
correcting such Work, including additional testing, inspections, and compensation for all services 
and expenses necessitated by such corrective action. 
 

12.2.2. AFTER SUBSTANTIAL COMPLETION AND AFTER FINAL ACCEPTANCE 
 

12.2.2.1. In addition to the Contractor's obligations under Paragraph 3.5, if, within one year after 
the date of Final Acceptance of the Work or designated portion thereof or after the date for 
commencement of warranties, or by terms of an applicable special warranty required by the 
Contract Documents, any of the Work is found to be not in accordance with the requirements of the 
Contract Documents, the Contractor shall correct it promptly after receipt of written notice from the 
Owner to do so unless the Owner has previously given the Contractor a written acceptance of such 
condition The Owner shall give such notice promptly after discovery of the condition. During the 
one-year period for correction of Work, if the Owner fails to notify the Contractor and give the 
Contractor an opportunity to make the correction, the Owner waives the rights to require correction 
by the Contractor and to make a claim for breach of warranty. If the Contractor fails to correct 
nonconforming Work within a reasonable time during that period after receipt of notice from the 
Owner or Architect/Engineer, the Owner may correct it in accordance with Paragraph 2.3. 
 

12.2.2.1.1. The Contractor shall remedy any and all deficiencies due to faulty materials or 
workmanship and pay for any damage to other work resulting there from, which shall appear 
within the period of Substantial Completion through one (1) year from the date of Final 
Acceptance in accordance with the terms and conditions of the Contract and with any special 
guarantees or warranties provided in the Contract Documents.  The Owner shall give notice of 
observed deficiencies with reasonable promptness.  All questions, claims or disputes arising 
under this Article shall be decided by the Architect/Engineer. All manufacturer, product and 
supplier warranties are in addition to this Contractor warranty. 
 
12.2.2.1.2. The Contractor shall respond within seven (7) days after notice of observed 
deficiencies has been given and he shall proceed to immediately remedy these deficiencies. 

 
12.2.2.1.3. Should the Contractor fail to respond to the notice or not remedy those 
deficiencies; the Owner shall have this work corrected at the expense of the Contractor. 

 
12.2.2.1.4. Latent defects shall be in addition to those identified above and shall be the 
responsibility of the Contractor per the statute of limitations for a written contract (27-2-208 
MCA) starting from the date of Final Acceptance. 

 
12.2.2.2. The one-year period for correction of Work shall be extended with respect to portions 
of Work first performed after Substantial Completion by the period of time between Substantial 
Completion and the actual performance of the Work. 
 
12.2.2.3. The one-year period for correction of Work shall not be extended by corrective Work 
performed by the Contractor pursuant to this Paragraph 12.2. 

 
12.2.3. The Contractor shall remove from the site portions of the Work which are not in accordance 
with the requirements of the Contract Documents and are neither corrected by the Contractor nor 
accepted by the Owner. 
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12.2.4. The Contractor shall bear the cost of correcting destroyed or damaged construction, whether 
completed or partially completed, of the Owner or separate contractors caused by the Contractor's 
correction or removal of Work which is not in accordance with the requirements of the Contract 
Documents. 

 
12.2.5. Nothing contained in this Paragraph 12.2 shall be construed to establish a period of limitation 
with respect to other obligations which the Contractor might have under the Contract Documents. 
Establishment of the one-year period for correction of Work as described in Subparagraph 12.2.2 
relates only to the specific obligation of the Contractor to correct the Work, and has no relationship to 
the time within which the obligation to comply with the Contract Documents may be sought to be 
enforced, nor to the time within which proceedings may be commenced to establish the Contractor's 
liability with respect to the Contractor's obligations other than specifically to correct the Work. 

 
12.3. ACCEPTANCE OF NONCONFORMING WORK 
 

12.3.1. If the Owner prefers to accept Work which is not in accordance with the requirements of the 
Contract Documents, the Owner may do so instead of requiring its removal and correction, in which 
case the Contract Sum will be reduced as appropriate and equitable. Such adjustment shall be effected 
whether or not final payment has been made. 
 
 

13. ARTICLE 13 - MISCELLANEOUS PROVISIONS 
 

13.1. GOVERNING LAW 
 

13.1.1. The Contract shall be governed by the laws of the State of Montana and venue for all legal 
proceedings shall be the First Judicial District, Lewis & Clark County. 
 

13.2. SUCCESSORS AND ASSIGNS 
 

13.2.1. The Owner and Contractor respectively bind themselves, their partners, successors, assigns 
and legal representatives to the other party hereto and to partners, successors, assigns and legal 
representatives of such other party in respect to covenants, agreements and obligations contained in 
the Contract Documents. Neither party to the Contract shall assign the Contract as a whole without 
written consent of the other.  If either party attempt to make such assignment without such consent, 
that party shall nevertheless remain legally responsible for all obligations under the Contract. 
 

13.3. WRITTEN NOTICE 
 

13.3.1. Written notice shall be deemed to have been duly served if delivered in person to the individual 
or a member of the firm or entity or to an officer of the corporation for which it was intended, or if 
delivered at or sent by registered or certified mail to the last business address known to the party giving 
notice. 
 

13.4. RIGHTS AND REMEDIES 
 

13.4.1. Duties and obligations imposed by the Contract Documents and rights and remedies available 
thereunder shall be in addition to and not a limitation of duties, obligations, rights and remedies 
otherwise imposed or available by law. 

 
13.4.2. No action or failure to act by the Owner, Architect/Engineer or Contractor shall constitute a 
waiver of a right or duty afforded them under the Contract, nor shall such action or failure to act 
constitute approval of or acquiescence in a breach thereunder, except as may be specifically agreed in 
writing. 

 
13.5. TESTS AND INSPECTIONS 
 

13.5.1. Tests, inspections and approvals of portions of the Work required by the Contract Documents 
or by laws, ordinances, rules, regulations or orders of public authorities having jurisdiction shall be 
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made at an appropriate time. Unless otherwise provided, the Contractor shall make arrangements for 
such tests, inspections and approvals with an independent testing laboratory or entity acceptable to the 
Owner, or with the appropriate public authority, and shall bear all related costs of tests, inspections and 
approvals. The Contractor shall give the Architect/Engineer timely notice of when and where tests and 
inspections are to be made so that the Architect/Engineer may be present for such procedures. The 
Owner shall bear costs of tests, inspections or approvals which do not become requirements until after 
bids are received or negotiations concluded. 
 
13.5.2. If the Architect/Engineer, Owner or public authorities having jurisdiction determine that portions 
of the Work require additional testing, inspection or approval not included under Subparagraph 13.5.1, 
the Architect/Engineer will, upon written authorization from the Owner, instruct the Contractor to make 
arrangements for such additional testing, inspection or approval by an entity acceptable to the Owner, 
and the Contractor shall give timely notice to the Architect/Engineer of when and where tests and 
inspections are to be made so that the Architect/Engineer may be present for such procedures. Such 
costs, except as provided in Subparagraph 13.5.3 shall be at the Owner's expense. 

 
13.5.3. If such procedures for testing, inspection or approval under Subparagraphs 13.5.1 and 13.5.2 
reveal failure of the portions of the Work to comply with requirements established by the Contract 
Documents, all costs made necessary by such failure including those of repeated procedures and 
compensation for the Architect/Engineer's services and expenses shall be at the Contractor's expense. 

 
13.5.4. Required certificates of testing, inspection or approval shall, unless otherwise required by the 
Contract Documents, be secured by the Contractor and promptly delivered to the Architect/Engineer. 

 
13.5.5. If the Architect/Engineer is to observe tests, inspections or approvals required by the Contract 
Documents, the Architect/Engineer will do so promptly and, where practicable, at the normal place of 
testing. 

 
13.5.6. Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to 
avoid unreasonable delay in the Work. 

 
13.6. INTEREST 

 
13.6.1. Payments due and unpaid under the Contract Documents shall bear interest from the date 
payment is due at such rate as the parties may agree upon in writing or, in the absence thereof, at the 
legal rate prevailing from time to time at the place where the Project is located. 
 

13.7. COMMENCEMENT OF STATUTORY LIMITATION PERIOD 
 

13.7.1. As between the Owner and Contractor: 
 

13.7.1.1. Before Substantial Completion.  As to acts or failures to act occurring prior to the 
relevant date of Substantial Completion, any applicable statute of limitations shall commence to run 
and any alleged cause of action shall be deemed to have accrued in any and all events not later 
than such date of Substantial Completion; 
 
13.7.1.2. Between Substantial Completion and Final Certificate for Payment. As to acts or 
failures to act occurring subsequent to the relevant date of Substantial Completion and prior to 
issuance of the final Certificate for Payment, any applicable statute of limitations shall commence 
to run and any alleged cause of action shall be deemed to have accrued in any and all events not 
later than the date of issuance of the final Certificate for Payment; and, 

 
13.7.1.3. After Final Payment. As to acts or failures to act occurring after the relevant date of 
issuance of the final Certificate for Payment, any applicable statute of limitations shall commence 
to run and any alleged cause of action shall be deemed to have accrued in any and all events not 
later than the date of any act or failure to act by the Contractor pursuant to any Warranty provided 
under Paragraph 3.5, the date of any correction of the Work or failure to correct the Work by the 
Contractor under Paragraph 12.2, or the date of actual commission of any other act or failure to 
perform any duty or obligation by the Contractor or Owner, whichever occurs last. 
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13.8. PAYROLL AND BASIC RECORDS 
 

13.8.1. Payrolls and basic records pertaining to the project shall be kept on a generally recognized 
accounting basis and shall be available to the Owner, Legislative Auditor, the Legislative Fiscal Analyst 
or his authorized representative at mutually convenient times.  Accounting records shall be kept by the 
Contractor for a period of three years after the date of the Owner’s Final Acceptance of the Project. 
 
 

14. ARTICLE 14 – TERMINATION OR SUSPENSION OF THE CONTRACT 
 

14.1. TERMINATION BY THE CONTRACTOR 
 

14.1.1. The Contractor may terminate the Contract if the Work is stopped for a period of 30 con-
secutive days through no act or fault of the Contractor or a Subcontractor, Sub-subcontractor or their 
agents or employees or any other persons or entities performing portions of the Work under direct or 
indirect contract with the Contractor, for any of the following reasons: 
 

14.1.1.1. issuance of an order of a court or other public authority having jurisdiction which 
requires all Work to be stopped; or, 
 
14.1.1.2. an act of government, such as a declaration of national emergency which requires all 
Work to be stopped. 

 
14.1.2. The Contractor may terminate the Contract if, through no act or fault of the Contractor or a 
Subcontractor, Sub-subcontractor or their agents or employees or any other persons or entities 
performing portions of the Work under direct or indirect contract with the Contractor, repeated 
suspensions, delays or interruptions of the entire Work by the Owner as described in Paragraph 14.3 
constitute in the aggregate more than 100 percent of the total number of days scheduled for 
completion, or 120 days in any 365-day period, whichever is less. 
 
14.1.3. If one of the reasons described in Subparagraph 14.1.1 or 14.1.2 exists, the Contractor may, 
upon seven days' written notice to the Owner and Architect/Engineer, terminate the Contract and 
recover from the Owner payment for Work executed and for proven loss with respect to materials, 
equipment, tools, and construction equipment and machinery, including reasonable overhead, profit 
and damages. 

 
14.1.4. If the Work is stopped for a period of 60 consecutive days through no act or fault of the 
Contractor or a Subcontractor or their agents or employees or any other persons performing portions of 
the Work under contract with the Contractor because the Owner has persistently failed to fulfill the 
Owner's obligations under the Contract Documents with respect to matters important to the progress of 
the Work, the Contractor may, upon seven additional days' written notice to the Owner and the 
Architect/Engineer, terminate the Contract and recover from the Owner as provided in Subparagraph 
14.1.3. 

 
14.2. TERMINATION BY THE OWNER FOR CAUSE 
 

14.2.1. The Owner may terminate the Contract if the Contractor: 
 

14.2.1.1. persistently or repeatedly refuses or fails to supply enough properly skilled workers or 
proper materials; 
 
14.2.1.2. fails to make payment to Subcontractors for materials or labor in accordance with the 
respective agreements between the Contractor and the Subcontractors; 

 
14.2.1.3. persistently disregards laws, ordinances, or rules, regulations or orders of a public 
authority having jurisdiction; or, 

 
14.2.1.4. otherwise is guilty of any breach of a provision of the Contract Documents. 
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14.2.2. When any of the above reasons exist, the Owner, upon certification by the Architect/Engineer 
that sufficient cause exists to justify such action, may without prejudice to any other rights or remedies 
of the Owner and after giving the Contractor and the Contractor's surety, if any, seven days' written 
notice, terminate employment of the Contractor and may, subject to any prior rights of the surety: 
 

14.2.2.1. take possession of the site and of all materials, equipment, tools, and construction 
equipment and machinery thereon owned by the Contractor; 
 
14.2.2.2. accept assignment of subcontracts pursuant to Paragraph 5.4; and, 

 
14.2.2.3. finish the Work by whatever reasonable method the Owner may deem expedient. 
Upon request of the Contractor, the Owner shall furnish to the Contractor a detailed accounting of 
the costs incurred by the Owner in finishing the Work. 

 
14.2.3. When the Owner terminates the Contract for one of the reasons stated in Subparagraph 
14.2.1, the Contractor shall not be entitled to receive further payment until the Work is finished. 
 
14.2.4. If the unpaid balance of the Contract Sum exceeds costs of finishing the Work, including 
compensation for the Architect/Engineer's services and expenses made necessary thereby, and other 
damages incurred by the Owner and not expressly waived, such excess shall be paid to the Contractor. 
If such costs and damages exceed the unpaid balance, the Contractor shall pay the difference to the 
Owner. The amount to be paid to the Contractor or Owner, as the case may be, shall be certified by the 
Architect/Engineer, upon application, and this obligation for payment shall survive termination of the 
Contract. 

 
14.3. SUSPENSION BY THE OWNER FOR CONVENIENCE 
 

14.3.1. The Owner may, without cause, order the Contractor in writing to suspend, delay or interrupt 
the Work in whole or in part for such period of time as the Owner may determine. 
 
14.3.2. The Contract Sum and Contract Time shall be adjusted for increases in the cost and time 
caused by suspension, delay or interruption as described in Subparagraph 14.3.1. Adjustment of the 
Contract Sum shall include profit. No adjustment shall be made to the extent: 

 
14.3.2.1. that performance is, was or would have been so suspended, delayed or interrupted by 
another cause for which the Contractor is responsible; or,  
 
14.3.2.2. that an equitable adjustment is made or denied under another provision of the 
Contract. 

 
14.4. TERMINATION BY THE OWNER FOR CONVENIENCE 
 

14.4.1. The Owner may, at any time, terminate the Contract for the Owner's convenience and without 
cause. 
 
14.4.2. Upon receipt of written notice from the Owner of such termination for the Owner's convenience, 
the Contractor shall: 

 
14.4.2.1. cease operations as directed by the Owner in the notice; 
 
14.4.2.2. take actions necessary, or that the Owner may direct, for the protection and 
preservation of the Work, and; 

 
14.4.2.3. except for Work directed to be performed prior to the effective date of termination 
stated in the notice, terminate all existing subcontracts and purchase orders and enter into no 
further subcontracts and purchase orders. 

 
14.4.3. In case of such termination for the Owner's convenience, the Contractor shall be entitled to 
receive payment for Work executed, and costs incurred by reason of such termination, along with 
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reasonable overhead and profit on the Work not executed.  The Contractor shall provide a full and 
complete itemized accounting of all costs. 
 
 

15. EQUAL OPPORTUNITY 
 

15.1. The Contractor and all Sub-contractors shall not discriminate against any employee or 
applicant for employment because of race, religion, color, sex, national origin or age and shall comply with 
all Federal and State laws concerning fair labor standards and hiring practices.  The Contractor shall take 
affirmative action to insure that applicants are employed, and that employees are treated during 
employment, without regard to their race, religion, color, sex, national origin or age.  Such action shall 
include, but not be limited to the following:  employment, upgrading, demotion or transfer; recruitment or 
recruitment advertising; layoff or termination; rates of pay or other forms of compensation; and selection for 
training, including apprenticeship.  The Contractor agrees to post in conspicuous places available to 
employees and applicants for employment, notices setting forth the policies of non-discrimination. 
 
15.2. The Contractor and all Sub-contractors shall, in all solicitations or advertisements for 
employees placed by them or on their behalf, state that all qualified applicants will receive consideration for 
employment without regard to race, religion, color, sex, national origin or age. 

 
 

16. ARTICLE 16 – FEDERAL CONTRACT REQUIREMENTS 
 

16.1. Federal Prevailing Wage and Other Requirements - Davis-Bacon, Payrolls, and Basic Records. 
 

16.1.1. In all construction contracts (including subcontracts) in excess of $20,000 the Contractor and 
all Subcontractors shall be subject to the federal Davis-Bacon Act (40 USC 276) as supplemented by 
the U.S. Department of Labor regulations (29 CFR Part 5). 
 
16.1.2. Payrolls and basic records relating thereto shall be maintained by the Contractor during the 
course of the work and preserved for a period of three (3) years thereafter for all laborers and 
mechanics working at the site of the work (or under the United States Housing Act of 1937, or under 
the Housing Act of 1949, in the construction or development of the project).  Such records shall contain 
the name, address, and social security number of each such worker, his or her correct classification, 
hourly rates of wages paid (including rates of contributions or costs anticipated for bona fide fringe 
benefits or cash equivalents thereof of the types described in section 1(a)(3) of the Davis-Bacon Act), 
daily and weekly number of hours worked, deductions made, and actual wages paid.  Whenever the 
Secretary of Labor has found under paragraph 1a(7) of the clause entitled "Davis-Bacon Act" that the 
wages of any laborer or mechanic include the amount of any costs reasonably anticipated in providing 
benefits under a plan or program described in section 1a(3) of the Davis-Bacon Act, the Contractor 
shall maintain records which show that the commitment to provide such benefits is enforceable, that 
the plan or program is financially responsible, and that the plan or program has been communicated in 
writing to the laborers or mechanics affected, and records which show the costs anticipated or the 
actual costs incurred in providing such benefits.  Contractors employing apprentices or trainees under 
approved programs shall maintain written evidence of the registration of apprenticeship programs and 
certification of trainees programs, the registration of the apprentices and trainees, and the ratios and 
wage rates prescribed in the applicable programs. (Approved by the Office of Management and Budget 
under OMB control numbers 1215-0140 and 1215-0017.) 
 
16.1.3. The Contractor shall submit weekly for each week in which any contract work is performed a 
copy of all payrolls to the Owner.  The payrolls submitted shall set out accurately and completely all of 
the information required to be maintained under paragraph (a) of this clause.  The information should 
be submitted on Form WH-347.  The Prime Contractor is responsible for the submission of copies of 
payrolls by all subcontractors. 

 
16.1.4. Each payroll submitted shall be accompanied by a "Statement of Compliance," signed by the 
Contractor or subcontractor, or his or her agent who pays or supervises the payment of the persons 
employed under the contract and shall certify the following: 
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16.1.4.1. that the payroll for the payroll period contains the information required to be maintained 
under paragraph a of this clause and that such information is correct and complete; 
16.1.4.2. that each laborer or mechanic (including each helper, apprentice, and trainee) 
employed on the contract during the payroll period has been paid the full weekly wages earned, 
without rebate, either directly or indirectly, and that no deductions have been made either directly 
or indirectly from the full wages earned, other than permissible deductions as set forth in 
Regulations, 29 CFR Part 3; 
16.1.4.3. that each laborer or mechanic has been paid not less than the applicable wage rates 
and fringe benefits or cash equivalents for the classification of work performed, as specified in the 
applicable wage determination incorporated into the contract. 
 

16.1.5. The weekly submission of a properly executed certification set forth on the reverse side of form 
WH-347 shall satisfy the requirement for submission of the "Statement of Compliance". 
 
16.1.6. The falsification of any of the above certifications may subject the Contractor or subcontractor 
to civil or criminal prosecution under Section 1001 of Title 18 and Section 231 of Title 31 of the United 
States Code. 

 
16.1.7. The Contractor or subcontractor shall make the records required under paragraph a of this 
clause available for inspection, copying, or transcription by authorized representatives of the 
Contracting Officer or the Department of Labor, and shall permit such representatives to interview 
employees during working hours on the job.  If the Contractor or subcontractor fails to submit the 
required records or to make them available, the Federal agency may, after written notice to the 
Contractor, sponsor, applicant, or owner, take such action as may be necessary to cause the 
suspension of any further payment, advance, or guarantee of funds.  Furthermore, failure to submit  the 
required records upon request or to make such records available  may be grounds for debarment 
action pursuant to 29 CFR 5.12. 

 
16.1.8. Withholdings.  The Contracting Officer shall, upon his or her own action, or upon written 
request of an authorized representative of the Department of Labor, withhold or cause to be withheld 
from the Contractor under this contract or any other Federal contract with the same Prime Contractor, 
or any other Federally-assisted contract subject to the Davis-Bacon Act prevailing wage requirements, 
which is held by the same Prime Contractor, so much of the accrued payment or advances as may be 
considered necessary to pay laborers and mechanics, including apprentices, trainees, and helpers, 
employed by the Contractor or any subcontractor the full amount of wages required by the contract.  In 
the event of failure to pay any laborer or mechanic, including  any apprentice, trainee, or helper, 
employed or working on the site of the work (or under the United State Housing Act of 1937, or under 
the Housing Act of 1949 in the construction or development of the project), all or part of the wages 
required by the contract, the Contracting Officer may, after written notice to the Contractor, sponsor, 
applicant, or owner, take such action as may be necessary to cause the suspension of any further 
payment, advance, or guarantee of funds until such violations have ceased. 
 
16.1.9. Subcontracts.  The Contractor or subcontractor shall insert in any subcontracts the clauses  
entitled "Davis-Bacon Act," "Contract Work Hours and Safety Standards Act - Overtime 
Compensation," "Apprentices and Trainees " "Payrolls and Basic Records,"  "Compliance With 
Copeland Act Requirements, "Withholding," "Subcontracts,"  "Contract Termination - Debarment," 
"Disputes Concerning Labor Standards," ''Compliance With Davis-Bacon and Related Acts 
Requirements," and "Certification of  Eligibility," and such other clauses as the Contracting Officer may 
be appropriate  instructions require and also a clause requiring the subcontractors to include these  
clauses in any lower-tier subcontracts.  The Prime Contractor shall be responsible for the compliance 
by any subcontractor or lower-tier subcontractor with all the contract clauses cited above. 

 
16.1.10. Disputes Concerning Labor Standards.  Disputes arising out of the labor standards 
provisions of this contract shall not be subject to the general disputes clause of this contract.  Such 
disputes shall be resolved in accordance with the procedures of the Department of Labor set forth in 29 
CFR Parts 5, 6 and 7.  Disputes within the meaning of this clause include disputes between the 
Contractor (or any of its subcontractors) and the contracting agency, the U.S. Department of Labor, or 
the employees or their representatives. 
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16.1.11. Contract Work Hours and Safety Standards Act – Overtime Compensation – General.  
This contract, to the extent that it is of a character specified in the Contract Work Hours and Safety 
Standards Act (40 U.S.C. 327-330) and as supplemented by the U.S. Department of Labor regulations 
(29 CFR Part 5), is subject to the following terms and all other applicable provisions and exceptions of 
the Act and the regulations of the Secretary of Labor: 

 
16.1.12. Overtime requirements. A Contractor or subcontractor shall not require or 
permit any laborer or mechanic to work in excess of 8 hours in any calendar day, or 40 hours in 
any workweek, on any part of the contract work subject to the Act; unless, the laborer or 
mechanic receives compensation at a rate not less than 1.5 times the basic rate of pay for all 
hours worked in excess of 8 hours in any calendar day, or 40 hours in any workweek, 
whichever produces the greater amount of overtime. 

 
16.1.13. Violation, liability for unpaid wages, and liquidated damages.  If the terms 
above are violated, the Contractor and any subcontractor responsible for the violation shall be 
liable to any affected employee for unpaid wages. In addition, the Contractor and subcontractor 
shall be liable to the United States for liquidated damages.  These damages are computed for 
each individual laborer or mechanic at $10 for each calendar day on which the employee was 
required or permitted to be employed in violation of the above. 

 
16.1.14. Withholding for unpaid wages and liquidated damages. The Contracting Officer 
may withhold from the Contractor, from any moneys payable on account of work performed by 
the Contractor or subcontractor, such amounts as may administratively be determined to be 
necessary to satisfy any liabilities of the Contractor or subcontractor for unpaid wages and 
liquidated damages as provided above. 

 
16.1.15. Section 107 of the Contract Work and Safety Standards Act is applicable to all 
activities under this Contract. 

 
16.1.16. Subcontracts.  The Contractor and subcontractor shall insert paragraphs i. 
through iv. of this clause in all subcontracts. 

 
16.1.17. Records.  The Contractor shall maintain payroll records containing the 
information specified in 29 CFR 516.2(a).  These records shall be preserved for 3 years from 
contract completion.  The contractor will make the records available for inspection by 
authorized representatives of the Federal and State governments and will permit such 
representatives to interview employees during working hours on the job. 

 
16.1.18. Maintenance Of Records.  Contractor shall maintain all records for 3 years 
after the State makes final payment and all other pending matters closed. 

 
16.1.19. Apprentices And Trainees. 

 
16.1.19.1. Apprentices.  Apprentices will be permitted to work at less than the 
predetermined rates for the work they performed when they are employed pursuant to and 
individually registered in a bona fide apprenticeship program registered with the U.S. 
Department of Labor, Employment and Training Administration, Bureau of Apprenticeship 
and Training, or with a state apprenticeship agency recognized by the Bureau, or if a 
person is employed in his or her first ninety (90) days of probationary employment as an 
apprentice in such an apprenticeship program, who is not individually registered in the 
program, but who has been certified by the Bureau of Apprenticeship and Training or a 
state apprenticeship agency (when appropriate) to be eligible for probationary employment 
as an apprentice.  The allow- able ratio of apprentices to journeymen. on the job site in any 
craft classification shall not be greater than the ratio permitted to the Contractor as to the 
entire work force under the registered program.  Any worker listed on a payroll at an 
apprentice wage rate, who is not registered or otherwise employed as stated above, shall 
be paid not less than the applicable wage rate on the wage determination for the 
classification of work actually performed.  In addition, any apprentice performing work on 
the job site in excess of the ratio permitted under the registered program shall be paid not 
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less than the applicable wage rate on the wage determination for the work actually 
performed.  When a contractor is performing construction on a project in a locality other 
than that in which its program is registered, the ratios and wage rates (expressed in 
percentages of the journeyman's hourly rate) specified in the Contractor's or 
subcontractor's registered program shall be observed.  Every apprentice must be paid at 
not less than the rate specified in the registered program for the apprentice's level of 
progress, expressed as a percentage of the journeyman hourly rate specified in the 
applicable wage determination. Apprentices shall be paid fringe benefits in accordance 
with the provisions of the apprenticeship program.  If the apprenticeship program does not 
specify fringe benefits, apprentices must be paid for the full amount of fringe benefits listed 
on the age determination for the applicable classification.  If the Administrator determines 
that a different practice prevails for the applicable apprentice classification, fringes shall be 
paid in accordance with the determination.  In the event the Bureau of Apprenticeship and 
Training, or a state apprenticeship agency recognized by the Bureau, withdraws approval 
of an apprenticeship program, the Contractor will no longer be permitted to utilize 
apprentices at less than the applicable predetermined rate for the work performed until an 
acceptable program is approve. 
16.1.19.2. Trainees.  Except as provided in 29 CFR 5.16, trainees will not be permitted to 
work at less than the predetermined rate for the work performed, unless they are employed 
pursuant to and individually registered in a program which has received prior approval, 
evidenced by formal certification by the U.S. Department of Labor, Employment and 
Training Administration. The ratio of trainees to journeymen under the plan approved by 
the Employment and Training Administration.  Every trainee must be paid at not less than 
the rate specified in the approved program for the trainee's level of progress, expressed as 
a percentage of the journeymen hourly rate specified in the applicable wage determination.  
Trainees shall be paid fringe benefits in accordance with the provisions of the trainee 
program.  If the trainee program does not mention fringe benefits, trainees shall be paid the 
full amount of fringe benefits listed on the wage determination, unless the Administrator of 
the Wage and Hour Division determines that there is an apprenticeship program 
associated with the corresponding journeyman wage rate on the wage determination which 
provides for less than full fringe benefits for apprentices.  Any employee listed on the 
payroll at a trainee rate that is not registered and participating in a training plan approved 
by the Employment and Training Administration shall be paid not less than the applicable 
wage rate on the wage determination for the classification of work actually performed.  In 
addition, any trainee performing work on the job site in excess of the ratio permitted under 
the registered program shall be paid not less than the applicable wage rate on the wage 
determination for the work actually performed.  On the event the Employment and Training 
Administration withdraws approval of a training program, the Contractor will no longer be 
permitted to utilize trainees at less than the applicable predetermined rate for the work 
performed until an acceptable program is approved. 
16.1.19.3. Equal Employment Opportunity.  The utilization of apprentices, trainees and 
journeymen under this clause shall be in conformity with the equal employment opportunity 
requirements of Executive Order 11246, as amended, and 29 CFR Part 30. 

 
16.2. EQUAL OPPORTUNITY.  If, during any 12-month period (including the 12 months preceding 
the award of this contract), the Contractor has been or is awarded nonexempt Federal contracts and/or 
subcontracts that have an aggregate value in excess of $10,000, the Contractor shall comply with the 
subparagraphs below.  Upon request, the Contractor shall provide information necessary to determine the 
applicability of this clause.  During performing this contract, the Contractor agrees as follows: 

 
16.2.1. The Contractor shall not discriminate against any employee or applicant for employment 
because of race, color, religion, sex, or national origin. 
 
16.2.2. The Contractor shall take affirmative action to ensure that applicants are employed, and that 
employees are treated during employment, without regard to their race, color, religion, sex, or national 
origin.  This shall include, but not be limited to, (i) employment, (ii) upgrading, (iii) demotion, (iv) 
transfer, (v) recruitment or recruitment advertising, (vi) layoff or termination, (vii) rates of pay or other 
forms of compensation, and (viii) selection for training, including apprenticeship. 

 

85



General Conditions Federal 10.8.14  Page 59 of 67 
 

16.2.3. The Contractor shall post in conspicuous places available to employees and applicants for 
employment the notices to be provided by the Contracting Officer that explain the clause. 

 
16.2.4. The Contractor shall, in all solicitations or advertisement for employees placed by or on behalf 
of the Contractor, state that all qualified applicants will receive consideration for employment without 
regard to race, color, religion, sex, or national origin. 

 
16.2.5. The Contractor shall send, to each labor union or representative or workers with which it has a 
collective bargaining agreement or other contract or understanding, the notice to be provided by the 
Contracting Officer advising the labor union or workers' representative of the Contractor's commitments 
under this clause and post copies of the notice in conspicuous places available to employees and 
applicants for employment. 

 
16.2.6. The Contractor shall comply with Executive Order 11246, as amended, and the rules, 
regulations, and orders of the Secretary of Labor. 

 
16.2.7. The Contractor shall furnish to the contracting agency all information required by Executive 
Order 11246, as amended, and by the rules, regulations, and orders of the Secretary of Labor.  
Standard Form 100 (EEO-1), or any successor form, is the prescribed form to be filed within 12 months 
preceding the date of award. 

 
16.2.8. The Contractor shall permit access to its books, records, and accounts by the contracting 
agency or the Office of Federal Contract Compliance Programs (OFCCP) for the purposes of 
investigation to ascertain the Contractor's compliance with the applicable rules, regulations, and orders. 

 
16.2.9. If the OFCCP determines that the Contractor is not in compliance with this clause or any rule, 
regulation, or order of the Secretary of Labor, this contract may be canceled, terminated, or suspended 
in whole or in part and the Contractor may be declared ineligible for further Government contracts, 
under the procedures authorized in Executive Order 11246, as amended. In addition, sanctions may be 
imposed and remedies invoked against the Contractor as provided in Executive Order 11246, as 
amended, the rules, regulations, and orders of the Secretary of Labor, or as otherwise provided by law. 

 
16.2.10. The Contractor shall include the terms and conditions of subparagraph b.(1) through 
(11) of this clause in every subcontract or purchase order that is not exempted by the rules, 
regulations, or orders of the Secretary of Labor issued under Executive Order 11246, as amended, so 
that these terms and conditions will be binding upon each subcontractor or vendor. 

 
16.2.11. The Contractor shall take such action with respect to any subcontract or purchase 
order as the contracting agency may direct as a means of enforcing these terms and conditions, 
including sanctions for noncompliance; provided, that if the Contractor becomes involved in, or is 
threatened with, litigation with a subcontractor or vendor as a result of any direction, the Contractor 
may request the United States to enter into the litigation to protect the interests of the United States. 

 
16.2.12. Executive Order 11246 as Amended by Executive Order 11375.  Compliance with 
executive order 11246, entitled "Equal Employment Opportunity," as amended by executive order 
11375, and as supplemented in Department of Labor Regulations (41 CFR Chapter 60).  During the 
performance of this contract the Contractor agrees as follows: 

 
16.2.12.1. The Contractor will not discriminate against any employee or applicant for employment 
because of race, religion, color, sex, or national origin.  The contractor will take affirmative action to 
ensure that applicants are employed, and that employees are treated during employment, without 
regard to their race, religion, color, sex, or national origin.  Such action shall include, but not be 
limited to, the following:  employment, upgrading, demotion, or transfer; recruitment or recruitment 
advertising; layoff or termination; rates of pay or other forms of compensation; and selection for 
training, including apprenticeship.  The Contractor agrees to post in conspicuous places, available 
to employees and applicants for employment, notices to be provided by the contracting officer 
setting forth the provisions of this nondiscrimination clause. 
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16.2.12.2. The Contractor will, in all solicitations or advertisements for employees placed by or on 
behalf of the Contractor, state that all qualified applicants will receive consideration for employment 
without regard to race, religion, color, sex, or national origin. 
16.2.12.3. The Contractor will send to each labor union or representative of workers with which he 
has a collection bargaining agreement or other contract or understanding, the Notice regarding 
“Affirmative Action to Ensure Equal Employment Opportunity”, advising the labor union or workers' 
representative of the Contractor's commitments under Section 202, of Executive Order No. 11246 
of September 24, 1985, as amended by Executive Order No. 11375 supplemented by Department 
of Labor regulations (41 CFR Chapter 60) and shall post copies of the notice in conspicuous places 
available to employees and applicants for employment. 
16.2.12.4. The Contractor will comply with all provisions of Executive Order No. 11246 of 
September 24, 1985, as amended by Executive Order No. 11375 supplemented by Department of 
Labor regulations (41 CFR Chapter 60) and of the rules, regulations, and relevant orders of the 
Secretary of Labor. 
16.2.12.5. The Contractor will furnish all information and reports required by Executive Order No. 
11246 of September 24, 1985, as amended by Executive Order No. 11375 supplemented by 
Department of Labor regulations (41 CFR Chapter 60) and by the rules, regulations, and orders of 
the Secretary of Labor, or pursuant thereto, and will permit access to his books, records, and 
accounts by the contracting agency and the Secretary of Labor for purposes of investigation to 
ascertain compliance with such rules, regulations, and orders. 

 
16.2.13. The Secretary of Labor may direct that any bidder or prospective contractor shall 
submit, as part of his Compliance Report, a statement in writing, signed by an authorized officer or 
agent on behalf of any labor union or any agency referring workers or providing or supervising 
apprenticeship or other training, with which the bidder or prospective contractor deals, with supporting 
information, to the effect that the signer's practices and policies do not discriminate on the grounds of 
race, color, religion, sex, or national origin, and that the signer either will affirmatively cooperate in the 
implementation of the policy and provisions of this order or that it consents and agrees that recruitment, 
employment, and the terms and conditions of employment under the proposed contract shall be in 
accordance with the purposes and provisions of the order.  In the event that the union or the agency 
shall refuse to execute such a statement, the Compliance Report shall so certify and set forth what 
efforts have been made to secure such a statement and such additional factual material as the 
contracting agency or the Secretary of Labor may require. 
 
16.2.14. In the event of the Contractor's noncompliance with the nondiscrimination clauses of 
this contract or with any of the said rules, regulations, or orders, this contract may be canceled, 
terminated, or suspended in whole or in part and the Contractor may be declared ineligible for further 
government contracts in accordance with procedures authorized in Executive Order No. 11246 of 
September 24, 1985, as amended by Executive Order No. 11375 supplemented by Department of 
Labor regulations (41 CFR Chapter 60) and such remedies invoked as provided in Executive Order No. 
11246 of September 24, 1985, as amended by Executive Order No. 11375 supplemented by 
Department of Labor regulations (41 CFR Chapter 60) or by rules, regulations, or by order of the 
Secretary of Labor, or as otherwise provided by law. 

 
16.2.15. The Contractor will include the provisions of the foregoing paragraphs in every 
subcontract or purchase order unless exempted by rules, regulations, or orders of the Secretary of 
Labor issued pursuant to Section 204 of Executive Order No. 11246 of September 24, 1985, as 
amended by Executive Order No. 11375 supplemented by Department of Labor regulations (41 CFR 
Chapter 60) so that such provisions will be binding upon each subcontractor or vendor.  The contractor 
will take such action with respect to any subcontract or purchase order as the contracting agency may 
direct as a means of enforcing such provisions, including sanctions for noncompliance; provided, 
however, that in the event the Contractor becomes involved in, or is threatened with, litigation with a 
subcontractor or vendor as a result of such direction by the contracting agency.  The contractor may 
request the United States to enter into such litigation to protect the interest of the United States. 

 
16.2.16. Notwithstanding any other clause in this contract, disputes relative to this clause will be 
governed by the procedures in 41 CFR 60-1.1. 

 
16.3. Clean Air and Water. 
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16.3.1. "Air Act," as used in this clause, means the Clean Air Act (42 U.S.C. 7401 et seq.). 
 
16.3.2. "Clean air standards," as used in this clause, means: 

 
16.3.2.1. Any enforceable rules, regulations, guidelines, standards, limitations, orders, controls, 
prohibitions, work practices, or other requirements contained in, issued under, or otherwise 
adopted under the Air Act or Executive Order 11738; or, 
16.3.2.2. An applicable implementation plan as described in section 110(d) of the Air Act (42 
U.S.C. 7410(d)); or, 
16.3.2.3. An approved implementation procedure or plan under section 111(c) or section 111(d) 
of the Air Act (42 U.S.C. 7411(c) or (d); or, 
16.3.2.4. An approved implementation procedure under section 112(d) of the Air Act (42 U.S.C. 
7412(d)). "Clean water standards," as used in this clause, means any enforceable limitation, 
control, condition, prohibition, standard, or other requirement promulgated under the Water Act or 
contained in a permit issued to a discharger by the Environmental Protection Agency or by a State 
under an approved program, as authorized by section 402 of the Water Act (33 U.S.C. 1342), or by 
local government to ensure compliance with pretreatment regulations as required by section 307 of 
the Water Act (33 U.S.C. 1317). 
 

16.3.3. "Compliance," as used in this clause, means: 
 

16.3.3.1.  compliance with Clean air or water standards; or 
 

16.3.3.2. A schedule or plan ordered or approved by a court of competent jurisdiction, the 
Environmental Protection Agency, or an air or water pollution control agency under the 
requirements of the Air Act or Water Act and related regulations. 

 
16.3.4. A Facility, as used in this clause, means: 
 

16.3.4.1. Any building, plant, installation, structure, mine, vessel or other floating craft, location, 
or site of operations, owned, leased, or supervised by a Contractor or subcontractor, used in the 
performance of a contract or subcontract.  When a location or site of operations includes more than 
one building, plant, installation, or structure, the entire location or site shall be deemed a facility 
except when the Administrator, or a designer, of the Environmental Protection Agency, determines 
that independent facilities are collected in one geographical area. 
 

16.3.5. "Water Act," as used in this clause, means Clean Water Act (33 U.S.C. 1251 et seq.). 
 
16.3.6. The Contractor agrees: 

 
16.3.6.1. To comply with all the requirements of section 114 of the Clean Air Act (42 U.S.C. 
7414) and section 308 of the Clean Water Act (33 U.S.C. 1318) relating to inspection, monitoring, 
entry, reports, and information, as well as other requirements specified in section 114 and section 
308 of the Air Act and the Water Act, and all regulations and guidelines issued to implement those 
acts before the award of this contract; and, 
 
16.3.6.2. That no portion of the work required by this prime contract will be performed in a facility 
listed on the Environmental Protection Agency List of Violating Facilities on the date when this 
contract was awarded unless and until the EPA eliminates the name of the facility from the listing; 
and, 

 
16.3.6.3. To use best efforts to comply with clean air standards and clean water standards at the 
facility in which the contract is being performed; and, 

 
16.3.6.4. To insert the substance of this clause into any nonexempt subcontract. 

 
16.4. Non-Segregation.  By the submission of this bid, the Contractor agrees to the following: 
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16.4.1. “By submission of my bid for this project, I certify that I do not maintain or provide for my 
employees any segregated facilities at any of my establishments, and that I do not permit my 
employees to perform their services at any locations, under my control, where segregated facilities are 
maintained.  I certify further that I will not maintain or provide for my employees any segregated 
facilities at any of my establishments, and that I will not permit my employees to perform their services 
at any location, under my control, where segregated facilities are maintained.  I agree that a breach of 
this certification is a violation of the equal opportunity clause of this contract.  As used in this 
certification, the term "segregated facilities" means any waiting rooms, work areas, restrooms and 
washrooms, restaurants and other eating areas, time clocks, locker rooms and other storage or 
dressing areas, parking lots, drinking fountains, recreation or entertainment areas, transportation and 
housing facilities provided for employees which are segregated on the basis of race, color, religion, or 
national origin because of habit, local custom, or otherwise.  I further agree that I will obtain identical 
certifications from proposed subcontractors prior to the award of subcontracts exceeding $10,000 
which are not exempt from the provisions of the equal opportunity clause, that I will retain such 
certifications in my files; and that I will forward the following notice to such proposed subcontractors.” 
 

16.5. Copeland Anti-Kickback Act (18 U.S.C. 874).  This act provides that each contractor or sub-
contractor shall be prohibited from inducing, by any means, any person employed in the construction, 
completion, or repair of public work to give up any part of the compensation to which he is otherwise 
entitled.  Whoever, by force, intimidation, or threat of procuring dismissal from employment, or by any other 
manner whatsoever induces any person employed in the construction, prosecution, completion or repair of 
any public building, public work, or building or work financed in whole or in part by loans or grants from the 
United States, to give up any part of the compensation to which he is entitled under his contract of 
employment, shall be fined under this title or imprisoned not more than five years, or both. 
 
16.6. Rights to Inventions Made Under a Contract or Agreement (37 CFR 401). 

 
16.6.1. Invention Disclosure, Election of Title and Filing of Patent Application by Contractor. 

 
16.6.1.1. The contractor will disclose each subject invention to the appropriate Federal Agency 
within two months after the inventor discloses it in writing to contractor personnel responsible for 
patent matters. The disclosure to the agency shall be in the form of a written report and shall 
identify the contract under which the invention was made and the inventor(s). It shall be sufficiently 
complete in technical detail to convey a clear understanding to the extent known at the time of the 
disclosure, of the nature, purpose, operation, and the physical, chemical, biological or electrical 
characteristics of the invention. The disclosure shall also identify any publication, on sale or public 
use of the invention and whether a manuscript describing the invention has been submitted for 
publication and, if so, whether it has been accepted for publication at the time of disclosure. In 
addition, after disclosure to the agency, the Contractor will promptly notify the agency of the 
acceptance of any manuscript describing the invention for publication or of any on sale or public 
use planned by the contractor. 
 
16.6.1.2. The Contractor will elect in writing whether or not to retain title to any such invention by 
notifying the appropriate Federal agency within two years of disclosure to the appropriate Federal 
agency. However, in any case where publication, on sale or public use has initiated the one year 
statutory period wherein valid patent protection can still be obtained in the United States, the period 
for election of title may be shortened by the agency to a date that is no more than 60 days prior to 
the end of the statutory period. 

 
16.6.1.3. The contractor will file its initial patent application on a subject invention to which it 
elects to retain title within one year after election of title or, if earlier, prior to the end of any 
statutory period wherein valid patent protection can be obtained in the United States after a 
publication, on sale, or public use. The contractor will file patent applications in additional countries 
or international patent offices within either ten months of the corresponding initial patent application 
or six months from the date permission is granted by the Commissioner of Patents and Trademarks 
to file foreign patent applications where such filing has been prohibited by a Secrecy Order. 

 
16.6.1.4. Requests for extension of the time for disclosure, election, and filing under the above 
subparagraphs may, at the discretion of the agency, be granted. 
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16.6.2. Conditions When the Government May Obtain Title.    The contractor will convey to the Federal 
agency, upon written request, title to any subject invention. 

 
16.6.2.1. If the contractor fails to disclose or elect title to the subject invention within the times 
specified, or elects not to retain title; provided that the agency may only request title within 60 days 
after learning of the failure of the contractor to disclose or elect within the specified times. 

 
16.6.2.2. In those countries in which the contractor fails to file patent applications within the 
times specified; provided, however, that if the contractor has filed a patent application in a country 
after the times specified, but prior to its receipt of the written request of the Federal agency, the 
contractor shall continue to retain title in that country. 

 
16.6.2.3. In any country in which the contractor decides not to continue the prosecution of any 
application for, to pay the maintenance fees on, or defend in reexamination or opposition 
proceeding on, a patent on a subject invention. 
 

16.6.3. Minimum Rights to Contractor and Protection of the Contractor Right to File 
 
16.6.3.1. The contractor will retain a nonexclusive royalty-free license throughout the world in 
each subject invention to which the Government obtains title, except if the contractor fails to 
disclose the invention within the times specified. The contractor's license extends to its domestic 
subsidiary and affiliates, if any, within the corporate structure of which the contractor is a party and 
includes the right to grant sublicenses of the same scope to the extent the contractor was legally 
obligated to do so at the time the contract was awarded. The license is transferable only with the 
approval of the Federal agency except when transferred to the successor of that party of the 
contractor's business to which the invention pertains. 
 
16.6.3.2. The contractor's domestic license may be revoked or modified by the funding Federal 
agency to the extent necessary to achieve expeditious practical application of the subject invention 
pursuant to an application for an exclusive license submitted in accordance with applicable 
provisions at 37 CFR part 404 and agency licensing regulations (if any). This license will not be 
revoked in that field of use or the geographical areas in which the contractor has achieved practical 
application and continues to make the benefits of the invention reasonably accessible to the public. 
The license in any foreign country may be revoked or modified at the discretion of the funding 
Federal agency to the extent the contractor, its licensees, or the domestic subsidiaries or affiliates 
have failed to achieve practical application in that foreign country. 
 
16.6.3.3. Before revocation or modification of the license, the funding Federal agency will furnish 
the contractor a written notice of its intention to revoke or modify the license, and the contractor will 
be allowed thirty days (or such other time as may be authorized by the funding Federal agency for 
good cause shown by the contractor) after the notice to show cause why the license should not be 
revoked or modified. The contractor has the right to appeal, in accordance with applicable 
regulations in 37 CFR part 404 and agency regulations (if any) concerning the licensing of 
Government-owned inventions, any decision concerning the revocation or modification of the 
license. 
 

16.6.4. Contractor Action to Protect the Government's Interest 
 

16.6.4.1. The contractor agrees to execute or to have executed and promptly deliver to the 
Federal agency all instruments necessary to (i) establish or confirm the rights the Government has 
throughout the world in those subject inventions to which the contractor elects to retain title, and (ii) 
convey title to the Federal agency when requested herein above and to enable the government to 
obtain patent protection throughout the world in that subject invention. 
 
16.6.4.2. The contractor agrees to require, by written agreement, its employees, other than 
clerical and nontechnical employees, to disclose promptly in writing to personnel identified as 
responsible for the administration of patent matters and in a format suggested by the contractor 
each subject invention made under contract in order that the contractor can comply with the 
disclosure provisions herein above, and to execute all papers necessary to file patent applications 
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on subject inventions and to establish the government's rights in the subject inventions. This 
disclosure format should require, as a minimum, the information required herein above. The 
contractor shall instruct such employees through employee agreements or other suitable 
educational programs on the importance of reporting inventions in sufficient time to permit the filing 
of patent applications prior to U.S. or foreign statutory bars. 

 
16.6.4.3. The contractor will notify the Federal agency of any decisions not to continue the 
prosecution of a patent application, pay maintenance fees, or defend in a reexamination or 
opposition proceeding on a patent, in any country, not less than thirty days before the expiration of 
the response period required by the relevant patent office. 

 
16.6.4.4. The contractor agrees to include, within the specification of any United States patent 
applications and any patent issuing thereon covering a subject invention, the following statement, 
``This invention was made with government support under (identify the contract) awarded by 
(identify the Federal agency). The government has certain rights in the invention.'' 

 
16.6.5. Subcontracts 

 
16.6.5.1. The contractor will include this clause, suitably modified to identify the parties, in all 
subcontracts, regardless of tier, for experimental, developmental or research work to be performed 
by a small business firm or domestic nonprofit organization. The subcontractor will retain all rights 
provided for the contractor in this clause, and the contractor will not, as part of the consideration for 
awarding the subcontract, obtain rights in the subcontractor's subject inventions. 
 
16.6.5.2. The contractor will include in all other subcontracts, regardless of tier, for experimental 
developmental or research work the patent rights clause required. 

 
16.6.5.3. In the case of subcontracts, at any tier, when the prime award with the Federal agency 
was a contract (but not a grant or cooperative agreement), the agency, subcontractor, and the 
contractor agree that the mutual obligations of the parties created by this clause constitute a 
contract between the subcontractor and the Federal agency with respect to the matters covered by 
the clause; provided, however, that nothing in this paragraph is intended to confer any jurisdiction 
under the Contract Disputes Act in connection with proceedings under this clause. 
 

16.6.6. Reporting on Utilization of Subject Inventions.  The Contractor agrees to submit on request 
periodic reports no more frequently than annually on the utilization of a subject invention or on efforts at 
obtaining such utilization that are being made by the contractor or its licensees or assignees. Such 
reports shall include information regarding the status of development, date of first commercial sale or 
use, gross royalties received by the contractor, and such other data and information as the agency may 
reasonably specify. The contractor also agrees to provide additional reports as may be requested by 
the agency in connection with any march-in proceeding undertaken by the agency in accordance with 
this clause. As required by 35 U.S.C. 202(c)(5), the agency agrees it will not disclose such information 
to persons outside the government without permission of the contractor. 

 
16.6.7. Preference for United States Industry.  Notwithstanding any other provision of this clause, the 
contractor agrees that neither it nor any assignee will grant to any person the exclusive right to use or 
sell any subject inventions in the United States unless such person agrees that any products 
embodying the subject invention or produced through the use of the subject invention will be 
manufactured substantially in the United States. However, in individual cases, the requirement for such 
an agreement may be waived by the Federal agency upon a showing by the contractor or its assignee 
that reasonable but unsuccessful efforts have been made to grant licenses on similar terms to potential 
licensees that would be likely to manufacture substantially in the United States or that under the 
circumstances domestic manufacture is not commercially feasible. 

 
16.6.8. March-in Rights.  The contractor agrees that with respect to any subject invention in which it 
has acquired title, the Federal agency has the right in accordance with the procedures in 37 CFR 401.6 
and any supplemental regulations of the agency to require the contractor, an assignee or exclusive 
licensee of a subject invention to grant a nonexclusive, partially exclusive, or exclusive license in any 
field of use to a responsible applicant or applicants, upon terms that are reasonable under the 
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circumstances, and if the contractor, assignee, or exclusive licensee refuses such a request the 
Federal agency has the right to grant such a license itself if the Federal agency determines that: 

 
16.6.8.1. Such action is necessary because the contractor or assignee has not taken, or is not 
expected to take within a reasonable time, effective steps to achieve practical application of the 
subject invention in such field of use. 
 
16.6.8.2. Such action is necessary to alleviate health or safety needs which are not reasonably 
satisfied by the contractor, assignee or their licensees; 

 
16.6.8.3. Such action is necessary to meet requirements for public use specified by Federal 
regulations and such requirements are not reasonably satisfied by the contractor, assignee or 
licensees; or 

 
16.6.8.4. Such action is necessary because the agreement required by this clause has not been 
obtained or waived or because a licensee of the exclusive right to use or sell any subject invention 
in the United States is in breach of such agreement. 

 
16.7. Byrd Anti-Lobbying Amendment (31 U.S.C. 1352). 

 
16.7.1. Contractors who apply or bid for an award of $100,000 or more shall file the required 
certification to the State and shall collect all certifications from all subcontractors as required by this 
paragraph. 
 
16.7.2. Each tier certifies to the tier above that it will not and has not used Federal appropriated funds 
to pay any person or organization for influencing or attempting to influence an officer or employee of 
any agency, a member of Congress, officer or employee of Congress, or an employee of a member of 
Congress in connection with obtaining any Federal contract, grant or any other award covered by 31 
U.S.C. 1352.  Each tier shall also disclose any lobbying with non-Federal funds that takes place in 
connection with obtaining any Federal award. Such disclosures are forwarded from tier to tier up to the 
recipient. 

 
16.7.3. Certification.  The certification shall contain the following language and signature: 

 
16.7.3.1. The undersigned certifies, to the best of his or her knowledge and belief, that: 
 

16.7.3.1.1. (1) No Federal appropriated funds have been paid or will be paid, by or on  behalf 
of the undersigned, to any person for influencing or attempting to influence an officer or 
employee of an agency, a Member of Congress, an officer or employee of  Congress, or an 
employee of a Member of Congress in connection with the awarding of any Federal contract, 
the making of any Federal grant, the making of any Federal loan, the entering into of any 
cooperative agreement, and the extension, continuation, renewal, amendment, or modification 
of any Federal contract, grant,  loan, or cooperative agreement; 
 
16.7.3.1.2. (2) If any funds other than Federal appropriated funds have been paid or will be 
paid to any person for influencing or attempting to influence an officer or employee of any 
agency, a Member of Congress, an officer or employee of Congress, or an employee of a 
Member of Congress in connection with this Federal contract, grant, loan, or cooperative 
agreement, the undersigned shall complete and submit Standard Form-LLL, ``Disclosure Form 
to Report Lobbying,'' in accordance with its instructions; and, 

 
16.7.3.1.3. (3) The undersigned shall require that the language of this certification be included 
in the award documents for all sub-awards at all tiers (including subcontracts, sub-grants, and 
contracts under grants, loans, and cooperative agreements) and that all sub-recipients shall 
certify and disclose accordingly. 

 
16.7.3.2. This certification is a material representation of fact upon which reliance was placed 
when this transaction was made or entered into.  Submission of this certification is a prerequisite 
for making or entering into this transaction imposed by section 1352, title 31, U.S. Code. Any 
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person who fails to file the required certification shall be subject to a civil penalty of not less than 
$11,000 and not more than $110,000 for each such failure. The undersigned states, to the best of 
his or her knowledge and belief, that: 
 

16.7.3.2.1. If any funds have been paid or will be paid to any person for influencing or 
attempting to influence an officer or employee of any agency, a Member of Congress, an 
officer or employee of Congress, or an employee of a Member of Congress in connection with 
this commitment providing for the United States to insure or guarantee a loan, the undersigned 
shall complete and submit Standard Form-LLL, ``Disclosure Form to Report Lobbying,'' in 
accordance with its instructions. 
 
16.7.3.2.2. Submission of this statement is a prerequisite for making or entering into this 
transaction imposed by section 1352, title 31, U.S. Code. Any person who fails to file the 
required statement shall be subject to a civil penalty of not less than $11,000 and not more 
than $110,000 for each such failure. 

 
16.8. Debarment and Suspension (E.O.s 12549 and 12689). 

 
16.8.1. In accordance with Public Law 103-355, Section 2455 (31 U.S.C. 6101, note), and Executive 
Order 12689, any debarment, suspension or other Government-wide exclusion initiated under the Non-
procurement Common Rule implementing Executive Order 12549 on or after August 25, 1995, shall be 
recognized by and effective as a debarment or suspension under this subpart. Similarly, any 
debarment, suspension, proposed debarment or other Government-wide exclusion initiated on or after 
August 25, 1995, under this subpart shall also be recognized by and effective for those agencies and 
participants as an exclusion under the Non-procurement Common Rule. 
 
16.8.2. Contractors debarred, suspended, or proposed for debarment are excluded from receiving 
contracts, and agencies shall not solicit offers from, award contracts to, or consent to subcontracts with 
these contractors. Contractors debarred, suspended, or proposed for debarment are also excluded 
from conducting business with the Government as agents or representatives of other contractors. 

 
16.8.2.1. Contractors included in the EPLS as having been declared ineligible on the basis of 
statutory or other regulatory procedures are excluded from receiving contracts, and if applicable, 
subcontracts, under the conditions and for the period set forth in the statute or regulation. Agencies 
shall not solicit offers from, award contracts to, or consent to subcontracts with these contractors 
under those conditions and for that period. 
 
16.8.2.2. Contractors debarred, suspended, or proposed for debarment are excluded from 
acting as individual sureties. 

 
16.8.2.3. After the opening of bids or receipt of proposals, the contracting officer shall review the 
EPLS.  

 
16.8.2.3.1. Bids received from any listed contractor in response to an invitation for bids shall 
be entered on the abstract of bids, and rejected. 
16.8.2.3.2. Proposals, quotations, or offers received from any listed contractor shall not be 
evaluated for award or included in the competitive range, nor shall discussions be conducted 
with a listed offeror during a period of ineligibility, unless the agency head determines, in 
writing, that there is a compelling reason to do so. If the period of ineligibility expires or is 
terminated prior to award, the contracting officer may, but is not required to, consider such 
proposals, quotations, or offers. 
16.8.2.3.3. Immediately prior to award, the contracting officer shall again review the EPLS to 
ensure that no award is made to a listed contractor.  

 
16.8.3. Protecting the Government’s Interest When Subcontracting with Contractors Debarred, 
Suspended, or Proposed for Debarment. 
 

16.8.3.1. The Contractor shall not enter into any subcontract in excess of $30,000 with a 
Contractor or Subcontractor that is debarred, suspended, or proposed for debarment unless there 
is a compelling reason to do so. 
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16.8.3.2. The Contractor shall require each proposed first-tier subcontractor, whose subcontract 
will exceed $30,000, to disclose to the Contractor, in writing, whether as of the time of award of the 
subcontract, the subcontractor, or its principals, is or is not debarred, suspended, or proposed for 
debarment by the Federal Government. 

 
16.8.3.3. A corporate officer or a designee of the Contractor shall notify the Contracting Officer, 
in writing, before entering into a subcontract with a party that is debarred, suspended, or proposed 
for debarment. The notice must include the following: 

 
16.8.3.3.1. The name of the subcontractor. 
16.8.3.3.2. The Contractor’s knowledge of the reasons for the subcontractor being in the 
Excluded Parties List System. 
16.8.3.3.3. The compelling reason(s) for doing business with the subcontractor 
notwithstanding its inclusion in the Excluded Parties List System. 
16.8.3.3.4. The systems and procedures the Contractor has established to ensure that it is 
fully protecting the Government’s interests when dealing with such subcontractor in view of the 
specific basis for the party’s debarment, suspension, or proposed debarment.  

 
 

 [END OF GENERAL CONDITIONS] 
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SP-01 INCORPORATION OF THE MPWSS 

All provisions of the Montana Public Works Standard Specifications, Sixth Edition, April 2010, hereafter 
collectively referred to as the MPWSS, apply to the project, except where portions of the MPWSS are 
modified or replaced by the Contract Documents. Each Section of the MPWSS that has been modified is 
listed in the Table of Contents of Section 00950 Standard Modifications to MPWSS. The entire Section 
from the MPWS has not been rewritten for these modifications. Instead, modifications are indicated for a 
specific subsection, paragraph, sentence or drawing. 

Where a Standard Modification to MPWSS does not exist for a particular Section of MPWSS, it shall be 
assumed the work is to be completed in accordance with the appropriate MPWSS Section. When a 
Standard Modification to MPWSS does exist the requirements of that modification supersede the related 
MPWSS requirement. Where paragraphs are specifically deleted or modified, or new paragraphs added, 
all other parts of the MPWSS will remain in effect unless otherwise modified by the Project Manual in 
accordance with the order of governance as specified in “Summary of Work”. Forms included in the 
Project Manual will be used in lieu of similarly titled forms in the MPWSS. Where Technical 
Specifications follow the Modifications in later Divisions of the Project Manual, those Specifications 
replace same numbered specifications in the MPWSS. 
 
Delete Part 4: MEASUREMENT AND PAYMENT in all sections of the MPWSS. Payment for an 
item will only be made if that item is listed as a Bid Item in the Bid Proposal: Bid Form. If an item is 
listed as a Bid Item, administrative and procedural requirements will be listed in Section 01275: 
Measurement and Payment. If an item is not listed as a Bid Item, the item is not required or is considered 
an incidental cost to other Bid Items. 

SP-02 QUALIFICATIONS OF CONTRACTOR, SUBCONTRACTORS, SUPPLIERS, AND 
OTHERS 

Provide qualifications for the Contractor and all Subcontractors, Suppliers, or other persons or 
organizations identified in Technical Specifications per the guidelines in the respective specification 
sections. 
Submit the evidence of qualifications listed in Article 3.01 of the Instructions to Bidders as well as the 
following additional information. 

• A list of at least three (3) jobs successfully completed within the last five (5) years by the Bidder 
similar in size and scope to the Work, including references for each project; 

• The proposed Superintendent’s name and resume; and 
• The general availability of the Bidder to complete the Work within a reasonable timeframe. 
• For each Subcontractor, Supplier, or other person or organization listed, include the primary 

contact and phone number, approximate anticipated monetary value of Work, and a list of similar 
projects over the past three (3) years. 

SP-03 SUBSURFACE AND PHYSICAL CONDITIONS 

In the preparation of Drawings and Specifications, the Engineer or Engineer’s Consultants relied upon the 
following reports of exploration and tests of subsurface conditions at the Site: 

1. Geotechnical Investigation, prepared by SK Geotechnical, Dated, September 19, 2017.  
Located in Appendix 1 of this Project Manual 
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These reports and drawings are not part of the Contract Documents, but the “technical data” contained 
therein upon which the Contractor may rely as identified and the above are incorporated therein by 
reference.  Contractor is not entitled to rely upon other information and data utilized by Engineer and 
Engineer’s Consultants in the preparation of Drawings and Specifications.  

SP-04 PREBID EXPLORATION/SITE INFORMATION 

All Bidders are strongly encouraged to visit the site of the work and conduct all field investigations at 
their disposal to become acquainted with the nature of the work.  Obtain written authorization from the 
Owner utilities, and others who may be directly affected prior to entering the property, conducting field 
tests, drilling, boring, excavating, or test pumping.  

If potential Bidders wish to excavate test pits, the excavations will be limited to the vicinity of those areas 
that appear on the Drawings to be excavated.  Excavations in paved areas will not be allowed without 
written permission from the Owner.  Excavations must be backfilled in a reasonably uniform manner and 
graded to the original ground surface line and grade.  Backfill in unpaved streets, parking areas, or alleys 
must be compacted as specified in the Contract Documents and surfaced with four inches of new or 
existing gravel. 

SP-05 SPOIL 

Unless otherwise indicated on the Drawings or elsewhere in these specifications, place spoil in the 
confines of the existing easements or right-of-ways.  In areas where confines limit the placement of spoil, 
the Contractor may have to haul the spoil out of the area until he is ready to backfill.  The locations of 
spoil placement will be discussed at the preconstruction conference and will be subject to approval by the 
Engineer.  The Contractor will be responsible for the disposal of all excess spoil.  

No additional payment will be allowed the Contractor for this work. Refer to Section 01275: 
Measurement and Payment for more information. 

SP-06 BEST MANAGEMENT PRACTICES 

Dust Control – Dust control is to be considered an integral part of the Work. Dust Control shall be 
provided from the start of construction until the Work is complete. Fugitive dust as a result of 
construction shall be controlled at all times within the subject property. The Contractor shall have a water 
truck available for dust control prior to beginning any construction tasks. Wetting shall be done a 
minimum of twice per day in dry conditions or at the direction of the Engineer or Owner as required until 
the final construction activities are completed. Contractor shall be prepared to provide dust control until 
the final surface restoration is completed. All costs incurred to meet dust control requirements are 
incidental to other items of the contract, and no separate payment shall be made. 

Road and Parking Lot Cleaning – It shall be the sole responsibility of the contractor to keep all roads 
and parking lots free from mud, gravel, cobbles or other contaminants generated as a result of 
construction activities.  It shall be the responsibility of the contractor to clean all foreign matter form 
roads and parking areas in a reasonable amount of time as determined by the Owner & Engineer. All costs 
incurred to meet road and parking lot cleaning requirements are incidental to other items of the contract 
and no separate payment shall be made. 

Erosion Control Measures – Temporary erosion and sediment control measures includes the installation 
and maintenance of temporary structural control measures to reduce or eliminate the erosion of soil and 
transport of sediment offsite as result of construction activities. This may include, but not be limited to, 
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silt fences, ditch checks, sediment basins, erosion control mats, stabilized construction entrance, 
temporary diversions, inlet protection, sediment traps, and slope drains. If erosion control measures are 
required, it shall be the responsibility of the contractor to install and maintain them throughout the 
construction. All costs incurred to meet erosion control requirements are incidental to other items of the 
contract and no separate payment shall be made. 

Noxious Weed Control – Comply with the County Noxious Weed Management Act, Title 7, Chapter 22, 
Part 21 and all county and contract noxious weed control requirements.  Determine the specific noxious 
weed control requirements of each county where the project is located before submitting a bid.  
Equipment and vehicles will be washed prior to entering the project site to remove vegetation to avoid the 
spread of weeds.  All costs incurred to meet noxious weed control requirements are incidental to other 
items of the contract and no separate payment shall be made. 

Failure to Provide Service – If the contractor fails to provide adequate service on the above-listed items, 
the Owner reserves the right to contract these activities to a third party, the cost of which will be deducted 
from the contract amount at the time of the next pay request.  

SP-07 WATER FOR CONSTRUCTION 

The Contractor may obtain water for construction purposes from Fort Peck Lake.  Coordinate with the 
Park Manager for a suitable location to load water.  The Contractor is responsible for providing all 
required pumps, fittings, hoses, valves, and other appurtenances required for obtaining water for 
construction.  

SP-08 SITE RESTORATION   

Site Restoration is an important part of this project.  Site Restoration is replacement or reconstruction of 
site improvements to rights-of-way, easements, and public property that are affected or altered by 
construction operations, with improvements restored to a condition which is equal to, or better than, that 
which existed prior to construction operations.  These Site Restoration items include but are not limited 
to; concrete surfaces, gravel restoration, seeding, sod, and irrigation system repair. 
 
Initial restoration (rough grading, temporary aggregate if necessary, removal of excess excavated material 
and debris) shall be done each day to the extent necessary to allow the movement of local traffic and 
permit access to all areas for emergency vehicles. Maintenance of roads, drives, walkways, etc. shall be 
the responsibility of the Contractor (including dust control, grading, stabilization, etc.) until the 
restoration is complete and has been accepted by the Owner and Engineer. Restoration of each street or 
section of utility line shall follow the construction in a timely fashion to minimize inconvenience to the 
Owner and the general public. The manner in which this restoration is done by the Contractor will be a 
determining factor in the approval of partial payment requests. 

 
After utility work is completed on underground utilities and submitted on the monthly estimate for 
payment, complete site restoration for those utility segments before next monthly estimate for payment is 
submitted, unless extended in writing by Owner and Engineer.  If site restoration is not completed, the 
Contractor’s partial payment request may be denied, or additional retainage may be withheld. 
 
The Contractor shall install erosion control blankets on all disturbed areas.  The erosion control blanket 
shall be Excelsior Curlex CL® or approved equal. 
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SP-09 PRIVATE ACCESS 

At all times during construction, afford property owners access to their property to the highest degree 
possible.  Ensure that businesses will have at least one approach open at all times, if possible, and open 
closed-off approaches as quickly as possible. 

SP-10 LANDSCAPED AREAS 

Repair any landscaped or vegetated areas on private or public land that are scarred or destroyed during 
construction to an equal or better condition than that prior to the start of construction.  This will include 
removing, replacing and grading topsoil. Replace all landscaped and/or grass areas disturbed during the 
construction process with a minimum 6-inches of topsoil.  Reseed all disturbed areas, private or public, 
unless otherwise indicated. 

No additional payment will be allowed to the Contractor for this work if outside the pay limits depicted in 
the restoration details or detailed in Section 01275: Measurement and Payment.  

SP-11 EXPLORATORY EXCAVATION 

Exploratory excavation is included in the construction contract.  Exploratory excavation is for the 
convenience of the Owner and/or Engineer and will be used when a subsurface condition needs to be 
determined or verified.  Payment for exploratory excavation will be authorized with documentation of 
Owner authorization (Engineer issued field order).  Contractor initiated exploratory excavation that has 
not been Owner authorized will not be authorized for payment. 

SP-12 STAGING AREA 

Staging areas will be located near the Hell Creek State Park Maintenance Shop and will be identified 
during the pre-bid meeting.  Take care to protect, preserve and/or replace objects and structures 
encountered within the confines of the staging areas and restore all disturbed areas as close as possible to 
original condition as possible unless otherwise dictated in these specifications. 
 
Storage of construction materials, equipment, and other items pertinent to the construction of the project 
will be allowed in the staging areas.  However, bulk storage of petroleum based products stored in tanks 
will not be allowed.  At all times, spill kits must be available on-site for any accidental spills of 
petroleum.   

No payment will be allowed to the Contractor for any work, including restoration, with regards to the 
staging areas. 

SP-13 CONFLICTS WITH UTILITIES 

As shown on the Drawings, utilities may be in conflict with certain areas of the project.  Utilities and 
other appurtenances may include but are not limited to the following:  culverts; propane or gas mains and 
services; television cables; telephone lines and pedestals; electrical boxes and lines; lights; telephone and 
power poles; water main and services; sanitary sewer mains and services; and storm drain pipes and 
inlets. 

Utility locations are based on the available information which has been provided to or discovered by the 
Engineer.  There is no guarantee as to the accuracy and completeness thereof is expressly disclaimed.   
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The Contractor must check with the Utilities Underground Location Center (800-424-5555) at least two 
full working days in advance of the planned work date so that all utilities are located prior to digging. 

The Contractor shall coordinate work with all utility companies or private entities that may be affected by 
the project.   For utilities shown on the Drawings, the Contractor shall be responsible for any charges 
associated with relocating, removing, replacing, crossing, working around, or supporting utilities or 
otherwise addressing utility conflicts as necessary to conduct construction operations and properly 
construct the project. The Contractor shall also be solely responsible for any damage to these utilities due 
to their operations.  The Contractor shall work closely with the utilities to ensure their criteria are met and 
no problems result.   

Unless identified as a bid item in the Bid Form, no separate payment will be made for this work, and the 
Contractor shall figure the cost of such work into other applicable bid items. 

SP-14 DEWATERING 

The Contractor will be responsible for any dewatering operations which may be necessary to adequately 
remove water such that construction activities can be completed as specified.  The Contractor will be 
responsible for conveyance and disposal of water to surface watercourses. Make all necessary 
arrangements for infringements across private property and obtain and adhere to any necessary discharge 
permits from the Montana DEQ. 

SP-15 TESTING 

Complete testing of all components of the project will be required to the satisfaction of the Owner and the 
Engineer.  Remedy all defects and performance problems revealed by the testing to the satisfaction of the 
Engineer by the Contractor at no additional expense to the Owner. 

The engineer will conduct the following tests at no cost to the Contractor: 

1. On-site moisture and density testing of trench backfill, embankments, engineered fill 
placement, crushed base course, and asphalt pavement.  

 

Should the materials fail to meet the test specified, the Contractor will pay the costs of all retests 
conducted by the Engineer, or the Contractor may elect to have an approved testing laboratory conduct 
retests at the Contractor’s expense. 

The Contractor will be responsible for conducting and paying for the following tests: 

1. Slump and Air Entrainment tests for concrete. 
2. Taking and breaking of concrete test cylinders. 
3. Gradations for gravels, bedding, and base materials as specified. 
4. Gradations for riprap 
5. Proctors for different materials and gravels used for backfill. 
6. Leak testing the sewer mains and manholes and vaults. 
7. Pressure testing of mains (water, sewer & irrigation). 
8. Re-testing of failed tests that were conducted by the Engineer. 
9. Other tests as outlined in the Technical Specifications. 

 

102



 

SECTION 00910 
SPECIAL PROVISIONS 

PAGE 6 OF 18 

All tests which are the responsibility of the Contractor must be conducted by an approved, certified 
testing laboratory or individual.  Acceptance or rejection of materials will generally be determined from 
tests made in-place in the field. 

The following is frequency testing table for soils and concrete: 

Quality Control Frequency Table 

SECTION ITEM DESCRIPTION TEST OR SUBMITTAL FREQUENCY 

GENERAL 
Varies All Materials Sieve Analysis Every New Material 
Varies All Materials Atterberg Limits Every New Material 
Varies All Materials Lab. Max Density Every New Material 
02221 Type 1Pipe Bedding Field Density/Moisture Content 1 test / 200 LF 
02221 Pipe Bedding Alternate Field Density/Moisture Content 1 test / 200 LF 
02221 Type 2 Pipe Bedding Field Density/Moisture Content 1 test / 200 LF 
02221 Type ‘A’ Trench Backfill Field Density/Moisture Content 1 test / 200 LF / lift 
02221 Type ‘B’ Trench Backfill Field Density/Moisture Content 1 test / 300 LF / lift 
02221 Type ‘C’ Trench Backfill Field Density/Moisture Content 1 test / 400 LF / lift 
02300 Select Fill/Structural Fill Field Density/Moisture Content 1 test / 1,000 SF / lift 
02300 Drainage Course Field Density/Moisture Content 1 test / 1,000 SF / lift 
02300 Filter Material Field Density/Moisture Content 1 test / 200 LF / lift 

GENERAL – ROADWAY 
Varies All Materials Sieve Analysis Every New Material 
Varies All Materials Atterberg Limits Every New Material 
Varies All Materials Lab. Max Density Every New Material 
02230 Borrow / Embankment Fill Field Density/Moisture Content 1 test / 5,000 SF / lift 
02230 Original Ground / Native Subgrade Field Density/Moisture Content 1 test / 5,000 SF / lift 
02234 Sub-Base Course(s) Field Density/Moisture Content 1 test / 2,500 SF / lift 
02234 Sub-Base Course(s) R-Value Every New Material 
02234 Sub-Base Course(s) Fractured Face Every New Material 
02234 Sub-Base Course(s) Sand Equivalent Every New Material 
02234 Sub-Base Course(s) % of Wear (500 rev.) Every New Material 
02235 Base Course(s) Field Density 1 test / 2,000 SF / lift 
02235 Base Course(s) R-Value Every New Material 
02235 Base Course(s) Fractured Face Every New Material 
02235 Base Course(s) Sand Equivalent Every New Material 
02235 Base Course(s) % of Wear (500 rev.) Every New Material 

STRUCTURES 
Varies All Materials Sieve Analysis Every New Material 
Varies All Materials Atterberg Limits Every New Material 
Varies All Materials Lab. Max Density Every New Material 
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03310 Structural Concrete Mill Certificates With Every Mix 
Design 

    Mix Design Every Concrete Class 
    Air Content 1 test / 75CY / Day 
    Slump 1 test / 75CY / Day 
    Compressive Strength 1 test / 75CY / Day 
    Temperature 1 test / 75CY / Day 

  Original Ground and Base of Cuts 
(Native Subgrade) Field Density/Moisture Content 1 test / 1,500 SF 

   

SP-16 CONSTRUCTION STAKING 

The Engineer will provide horizontal control for the project consisting of stakes along the project 
baseline.  Vertical control will be provided by benchmarks throughout the project site. All offset staking 
is the Contractors responsibility.  The Contractor shall protect all control points during the course of their 
work and replace any points damaged or removed by their activities.  All survey monuments and stakes 
provided by the Contractor shall be subject to inspection and verification by the Engineer. The Contractor 
shall provide all additional staking necessary for vertical and horizontal control such that the project may 
be completed in accordance with the plans and specifications.  
 

The Engineer shall provide the following staking consisting of stakes or hubs. 

• Vertical Control – Vertical control will be provided by benchmarks throughout the project site. 

• Piping – Horizontal control will be given at each change in horizontal alignment, pipe 
termination, structure, valve and each fitting.  Intermediate staking will be placed on centerline a 
minimum of every 200 feet.   

• Structures and Manholes – Horizontal control will be given at the centerline of each new structure 
and manhole.  

• Fence Corners and Gates. 
 

Actual new main locations may vary from either side of the centerline of pipe as shown on the Drawings 
if it is required to avoid utilities, obstructions, pavement, etc.  Since this will be to the benefit of the 
Contractor, no additional cost will be allowed the Contractor.  The Engineer will determine the actual 
locations of the new mains in the field. 

SP-17 CONSTRUCTION SEQUENCING 

The project has three contract periods as follows: 

1. Furnishing and installing piping, valves, and fittings in the well house; 

2. Procuring of equipment and materials to be used for site construction; and, 

3. Remaining on-site construction.   
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Work within the well house shall be complete prior to May 1, 2018.  The procurement of equipment and 
materials shall begin upon notice to proceed.  Site construction can begin after August 15, 2018.  All 
existing water, sewer, and fish cleaning station operation shall remain operable for the public until 
October 1, 2018.  After October 1, 2018, the Contractor shall make connections, test, and demonstrate for 
operation of new systems.  Once the new system is approved for substantial completion, the Contractor 
shall winterize the new tank and pumping system, the fish cleaning station, the lift station, and any other 
new component susceptible to damage from freezing. 

No work will be allowed near the fish cleaning station prior to October 1, 2018.   

SP-18 WINTER SHUTDOWN 

A shutdown due to inclement weather during the winter months may be requested by the Contractor.  
Indicate the number of calendar days being requested in the original shutdown request.  This initial 
request may be extended during the shutdown period as long as such extension is justifiable and requested 
at least 14 days prior to the date the original extension was to elapse.  Any extension of shutdown will 
require the Contractor to demonstrate that adequate operations can be maintained throughout the extended 
period.  Shutdown extensions may require operation modifications and approval of the Montana DEQ.  
Only one winter shutdown will be granted during the project. 

The Owner reserves the right to approve or disapprove any shutdown or extension requests.  As a 
condition of approval of a shutdown, close all open excavations, provide for maintaining traffic, and 
provide for protection of public property at the work site.  The Contractor will not be allowed to perform 
any work during the shutdown period unless prior approval is granted by the Owner. 

SP-19 PERMITS 

The Owner and Engineer will obtain the following permits at no expense to the Contractor.  The 
Contractor will be required to carry out all provisions of these permits as part of this contract. 

1. Montana Department of Environmental Quality, Public Water Suppy – Plans and 
Specifications Approval 
 

The Contractor is responsible for obtaining all necessary permits, licenses, agreements, insurance, and 
approvals required by any government authority or agency for the performance of this work at his own 
expense.    Owner will allow Contractor access, as appropriate and necessary, for obtaining data in regard 
to permits and, at its own discretion, may assist Contractor, when necessary, in obtaining such permits.  
These Permits may include but are not limited to the following: 
 

1. Storm Water Discharge Permit.  If the work is planned to exceed 1 acre and size, the 
work requires a General Permit for Storm Water Discharges Associated with 
Construction Activities, and all discharges must be in accordance with the submitted 
Storm Water Pollution Prevention Plan (SWPPP).  The Engineer has written a 
construction Erosion Control Plan for the project.  The Contractor will be responsible for 
finishing necessary sections and returning plan to the Engineer.  When the Engineer is 
satisfied with the SWPPP, he will approve the plan and return it to the Contractor.  The 
Contractor is then responsible for signing the approved Erosion Control Plan and 
submitting a complete Notice of Intent (NOI) package to the Montana Department of 
Environmental Quality.  The Contractor will be responsible for all fees associated with 
the permit application.  A copy of the draft Erosion Control Plan is included in the 
Appendices. 
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Implement and comply with the provisions of the Erosion Control Plan and the cost of 
this item will be distributed throughout the contract price.  If the Contractor elects not to 
carry out the provisions of the Erosion Control plan, the Owner will assess liquidated 
damages of $500/day for each day erosion control is not in place.  This will not release 
the Contractor from any damages or fines the State of Montana may assess for non-
compliance.  At the end of the project, the Contractor will be responsible for submitting 
and signing a completed Notice of Terminations (NOT) form to the Department of 
Environmental Quality.  The Contractor will be responsible for paying annual SWPPP 
permit renewal fees until the NOT is issued.  

2. Building Permit 

3. Electrical Permit.    

 

SP-20 CONSTRUCTION LIMITS 

Conduct construction operations within 20 feet of the shown alignments for pipelines.  Take care to 
protect, preserve and/or replace objects and structures encountered and restore all disturbed areas restored 
to the original condition unless otherwise dictated in these specifications.  

SP-21 WORKING HOURS 

Regular working hours are defined as an eight-hour period (plus 1-hour lunch allotment) within the 
bounds of 7:00 AM and 7:00 PM.  Work during other hours may be permitted following written approval 
of the Owner.  Contractor shall provide the Engineer a request at least three (3) days prior to working 
other hours, or in excess of 8 hours per day.  Engineer shall provide a response to the request within 24 
hours of receipt.  Emergency work may be done without prior permission.  

SP-22 UNSCHEDULED EMPLOYMENT OF THE ENGINEER 

Examples of damages for unscheduled employment of the Engineer that will be assessed against the 
Contractor include, but are not limited to: 

1) The Contractor working beyond the specified contract time.  
2) The Contractor working more than 8 hours per day, (or 40 hours per week if four ten hour shifts 

are run) or on Saturdays, Sundays, and Federal Holidays. 
3) The Contractor utilizing material, supplies, or equipment that requires the redesign of the project. 
4) The Contractor destroying or disturbing baselines benchmarks or reference stakes. 
5) Failure of the Contractor to maintain acceptable as-built records. 
6) The review of a third or subsequent submittal of a Shop Drawing, sample, or other item requiring 

approval.  
7) Additional services required due to the Contractor’s failure to pay subcontractors and/or 

suppliers.  
8) Retests required by the Engineer of tests that have failed. 
9) Additional services required due to Contractor’s failure to comply with contract provisions. 
10) Additional construction administration required by the Engineer as a result of unacceptable work. 

Damages for the unscheduled employment of the Engineer may be incurred by the following personnel and 
will be determined based on the following hourly rates:   
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Straight Time 
Project Manager $161.00/Hour 
Project Engineer $120.00/Hour 
Resident Project Representative (RPR) $115.00/Hour 
     RPR Overtime Rate $140.00/Hour 
Clerical $69.00/Hour 
Mileage $  0.65/Mile 
Survey Crew $170.00/Hour 
GPS Rental $400.00/Day 
Nuclear Densometer  $75.00/Day 

 

The rates listed herein are subject to changes on January 1st of each year. 

Out of pocket expenses for materials, equipment, supplies, transportation, lodging, and subsistence will 
be billed at cost plus ten percent.  Damages for unscheduled employment of the Engineer will be deducted 
from monthly progress payments and the final payment as the damages are incurred.  Damages for 
unscheduled employment of the Engineer are independent from liquidated damages for delay as described 
in the agreement. 

SP-23 CONTRACTOR EMERGENCY CONTACT 

Provide a primary and secondary 24-hour, 7-day a week emergency contact. 

SP-24 NOXIOUS WEEDS 

Comply with the County Noxious Weed Management Act, Title 7, Chapter 22, Part 21 and all county and 
contract noxious weed control requirements.  Determine the specific noxious weed control requirements 
of each county where the project is located before submitting a bid.  Equipment and vehicles will be 
washed prior to entering the project site to remove vegetation to avoid the spread of weeds.  All costs 
incurred to meet noxious weed control requirements are incidental to other items of the contract.  

SP-25 SEEDING 

Furnish  a native seed mixture, to be placed all disturbed areas, containing slender wheatgrass (15%), 
western wheatgrass (20%), thickspike wheatgrass (20%), mountain brome (13%), green needlegrass 
(25%), snake river wheatgrass (5%), blue flax (2%).  Alternate mixes may be used, with Engineer’s 
approval.   Place seeding on all disturbed areas. 

Sow seed in the areas described in the Contract Documents at the rate of 14 to 18 pounds per acre (13.4 to 
16.8 kg/ha) on a “pure live seed” basis.   
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The necessary bulk seed can be calculated by: 

Necessary Bulk Seed = 
Total Pounds (kg) Pure Live Seed Required 

(% Germination) x (% Purity) 

SP-26 TRACER WIRE 

Jacketed #12 copper wire shall be used for detection wire with HDPE and PVC pipe. Jacketed #12 copper 
detection wire shall be installed on all water mains and sewer force mains.  All spliced and repaired wire 
connections in the tracer wire system shall be made using solderless splice kits.  No splices will be 
allowed for wire lengths less than 500 feet.  All tracer wire shall be tested by the Contractor prior to final 
inspection.  Contractor shall notify the Engineer 24 hours in advance of the testing. 

No separate payment will be made for this work.  The cost of furnishing and installing the tracer wire 
system shall be incidental to other appropriate bid items.  See Section 01275: Measurement and Payment 
and the Drawings for more information.  

SP-27 FIELD OFFICES 

Maintain a suitable field office at the site, which will serve as headquarters for the project Superintendent. 
All communications, drawings, instructions, and other articles will be delivered to the Contractor’s field 
office or to the Contractor’s main office as appropriate.  Communications delivered to either location will 
be deemed to have been delivered to the Contractor. 

Maintain copies of record drawings, specifications, shop drawings, submittals, and all communications 
pertinent to the performance of the work at the field office and make them available to the Owner or 
Engineer for use at all times. 

In addition to the Contractor’s field office, provide a suitable field office within the Contractor’s field 
office for the Resident Project Representative.  The field office shall be weathertight, heated field office 
for use as a common facility by all personnel engaged in construction activities; of sufficient size to 
accommodate required office personnel and meetings of at Project site.  Keep office clean and orderly.  
Furnish and equip offices as follows: 

• Desk and four chairs, four-drawer file cabinet, a plan table, a plan rack, and bookcase. 

• Provide a room of not less than 80 sq. ft. for Resident Engineer. 

• Furnish room with desk, work table, two chairs, plan rack, and locking storage for surveying 
equipment. 

• The Contractor shall pay all electrical and heating bills. 

• Provide an electric heater and air conditioner with thermostat capable of maintaining a 
uniform indoor temperature of 68 deg F. 

• Provide fluorescent light fixtures capable of maintaining average illumination of 20 fc at desk 
height. 

• Provide two 110- to 120-V duplex outlets. 

All heating bills for the field office are the responsibility of the contractor.  No separate payment will be 
made for field offices.  The cost of field offices will be included in the mobilization Bid Item for the base 
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bid.  The Owner will provide an electrical hook up for the job trailer.  The project site has one existing 
230v – 30AMP service available to the Contractor.   

SP-28 SUBCONTRACT LIMITATIONS 

The Contractor shall not sublet Work that accounts for a total of more than 50% of the Total Contract 
Price.  

SP-29 PROGRESS MEETINGS 

The Engineer will schedule and conduct progress meetings every two weeks unless otherwise agreed to 
by all parties to discuss the status of the project.  The meetings will be conducted at the project site, unless 
otherwise indicated.  The Engineer will prepare the meeting agenda and will distribute the agenda to all 
invited attendees (Design Engineer to verify).   

In addition to representatives of Owner and Engineer, each contractor, subcontractor, supplier, and other 
entity concerned with current progress or involved in planning, coordination, or performance of future 
activities shall be represented at these meetings.  All participants at the conference shall be familiar with 
Project and authorized to conclude matters relating to the Work.   

SP-30 CUT, PLUG AND ABANDON EXISTING MAIN 

As shown on the Drawings, existing water mains in the system shall be abandoned.  For the most part, 
nothing more will be required of these mains and their services.  However, at points where the mains to 
be abandoned are accessible, the Contractor shall cut the old main back, and either cap or plug with a 
fitting designed for the purpose or fill in and around the pipe end with one quarter yard of concrete. 

SP-31 INTERRUPTING WATER SERVICE 

Do not interrupt water service unless permitted, in writing, by the Engineer.   

The Contractor has total responsibility for providing temporary service to users should the need arise.  
The means of supplying temporary water service must be supplied in accordance with Circular DEQ 1, 
Section 8.15, requirements and approved by the Montana Department of Environmental Quality.  Should 
the Contractor elect to use portions of the existing system that will be abandoned for his temporary 
service, he shall be solely responsible for the upkeep of that part of the system.  No compensation will be 
made to the Contractor for additional pipe, valves or fittings required to avoid the existing system with 
the new lines, for repairs required to keep the existing system functioning or if placement of new water 
mains or services necessitates removal of all or portions of the existing system.  

The Contractor will be responsible for any damage that occurs to the Owner and/or customers on the 
system due to the interruption of service or temporary service arrangements.  No additional compensation 
will be allowed for installation of any measures required to continue service.  These costs will be 
distributed within appropriate Bid Items in the contract. 

Plans and specifications for temporary water services must be submitted to the Engineer and the Montana 
Department of Environmental Quality (MDEQ) at least two weeks in advance of providing temporary 
water.  The plans and specifications must, at a minimum, satisfy the following requirements. 

• All materials must comply with ANSI/NSF, where such standards exist, and be acceptable to 
MDEQ. 
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• No component of the temporary distribution system can be in contact with or at risk of being 
in contact with sources of contamination. 

• The temporary water system must be designed to maintain a minimum working pressure of 
35 pounds per square inch at all points in the distribution system including the service lines. 

• Where accumulation of air could diminish the flow capacity of the system, air relief must be 
provided. 

• All piping and valves must be adequately restrained where necessary and protected from 
physical damage to the extent practicable. 

• Each temporary setup of distribution piping must be visually inspected for leaks at full 
pressure prior to use and daily during use.  Visual leaks occurring during use must be 
reported to the Engineer and repaired immediately. 

• Each temporary setup of distribution piping must be flushed, disinfected, and 
microbiologically tested in accordance with AWWA Standard C651. 

• There may not be any potential cross-connections to the temporary distribution system. 

• A double check assembly backflow prevention valve, at a minimum, must be installed to 
protect the municipal supply connection to the temporary distribution system.  Backflow 
prevention valves must conform to standards issued by AWWA. 

Submittals for temporary water must be approved by Engineer and MDEQ prior to providing temporary 
water for any water service. 

SP-32 WASTEWATER SERVICE REQUIREMENTS 

Maintain wastewater flows throughout the project, which may require temporary bypass pumping.   

The Contractor will be responsible for any damage that occurs to the Owner and/or customers on the 
system due to interruption of service.  No additional compensation shall be allowed for installation of any 
measures required to continue service.  These costs shall be distributed within appropriate Bid Items in 
the contract. 

SP-33 DRAINFIELD DISTRIBUTION LATERAL PIPE  

Drainfield distribution lateral pipe shall be 1.5-inch diameter PVC meeting the requirements of ASTM D 
1785 for schedule 40, pressure class 200 pipe.  The piping shall be joined by solvent weld joints.  Orifices 
shall be 1/8-inch diameter, de-burred of plastic drill cuttings, and all drill cuttings shall be removed from 
the interior of the pipe.  Orifices shall be in a straight line and their final orientation shall be downward 
facing with orifice shields installed.  Orifices shall be installed at 5 feet on center along the pipe. 

SP-34 DRAINFIELD CHAMBERS  

Drainfield chambers shall at minimum comply with the requirements of Montana Circular DEQ-4.  
Chambers shall be high-density polyolefin or other approved material and be structurally sound for their 
intended use.  Chambers shall be Products must maintain a minimum of 90 percent of their original height 
(vertical deflection shall not exceed 10 percent of their original height) when installed according to 
manufacturer’s installation guidelines and subjected to 4,000-pound wheel loads (8,000-pound axle load).  
Vertical deflection is the combine product eight deflection due to installation (soil dead load) and the 
4,000-pound wheel load measured when the tire is directly over the product. 
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SP-35 DRAINFIELD INSTALLATION 

A. Description.  This work includes providing and installing all materials related to the construction 
of the drainfields. 

B. General.  The drainfield consists of pressure dosed three foot wide infiltrator trenches.  The 
dosing pumps are size to allow for even distribution of water throughout the drainfield during a 
dose.  

C. Submittals.    The Contractor shall supply five original product brochures, warranties, and 
operation and maintenance manuals for each product used in the system.  These products shall 
include but not be limited to pipes, fittings, valves, and vaults or enclosures.  All submittals 
required in this section and these specifications shall be approved prior to ordering or installation 
of that item. 

D. Construction Requirements.  The drainfield shall be installed as shown on the plans.  The 
contractor is responsible for system layout and ensuring proper elevations for a complete 
operational system, according to the plans.  The engineer or engineer's representative will 
determine if soil moisture conditions are appropriate for construction. 

The drainfield shall be pressure tested to verify proper installation and operation.  The dose tank 
shall be filled with clean water and the pumps engaged in such a manner and for as many times as 
is necessary to adequately test the system operation.  The test shall include verification of float 
settings (using the water level to activate the floats) and alternation of each of the four duplexed 
pumps.  The drainfield laterals shall be installed per plan, with the ends and manifolds exposed 
until all testing is complete.  Provide orifices drilled at the beginning of the first lateral of each 
zone and the end of the last lateral in each zone for the purpose of testing.  When the pump test 
has been verified and accepted by the Engineer, the holes drilled into the manifold for pressure 
testing shall be plugged. 

The bottom of the absorption trenches shall be level across the individual lateral.  The bottom of 
the trenches must be at least 24 inches and no more than 36 inches below natural ground surface.  
There must be a minimum of 6 inches of soil or cover above the infiltrators.  The cover must be 
sloped to provide positive drainage away from the center of the absorption system.  The 
Contractor shall prevent all equipment traffic over the newly installed infiltrator chambers. 
Construction equipment not needed to construct the drainfields will be kept away from the area to 
be utilized for the absorption trench system to prevent undesirable compaction of the soils. 

SP-36 WASTEWATER SYSTEM GENERAL PROVISIONS  

If the contractor discovers conflicts or inaccuracies in the design and specifications, he shall notify the 
engineer before ordering said equipment and materials.  The Contractor must be a certified installer of 
standard pressure dosed drainfield systems using chambers.  Unless specifically noted on the plans and 
these specifications, all construction shall conform to the 2010 Montana Public Works Standard 
Specifications, the rules of the State of Montana and Gallatin County, and the manufacturer's 
recommendations. 

SP-37 DOSE AND RECIRCULATION TANKS  

A. All tanks shall meet standards for septic tanks of the Montana Department of Environmental 
Quality, Circular DEQ-4.  Tank construction requirements include, but are not limited to: 
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• Septic tanks must be made of materials resistant to the corrosive environment found in 
septic tanks; 
 

• The tanks must be structurally sound and capable of withstanding loads created by six 
feet of bury; 
 

• The inlet into the tank must be at least four inches in diameter and enter the tank a 
minimum of three inches above the liquid level; 
 

• Tees or baffles must extend above the liquid level a minimum of seven inches; 
 

• All septic tanks shall have an air space that is 20 percent or greater than the liquid level; 
 

• Inspection ports must be a minimum of eight inches in diameter and marked with rebar. 
 

B. All tanks shall be installed in accordance with that manufacturer’s recommendations.  All tanks 
shall be tested for leakage after installation by filling the tanks and measuring any visible leakage 
over an 8-hour period.  Any visible leakage over an 8-hour period, constitute a failure and the 
tanks shall be repaired or replaced. The Contractor and treatment system vendor shall coordinate 
the testing with the Engineer.  The Engineer or his representative shall witness the testing.  
Contractor is responsible for obtaining an installation permit from the Gallatin County Sanitarian. 

SP-38 DRAINFIELD DOSE PUMPS AND CONTROLS  

Description. The dose pumps shall be size to provide 90 gpm at 41 feet of total dynamic head.  The on 
float shall turn the lead pump on and the off float shall turn the pumps off.  The high level alarm/lag pump 
on shall be set to activate the alarm and turn on the lag pump.  The redundant off/alarm float shall 
function to activate the alarm and turn off the pumps.  Both pumps will be cycled through in sequence 
with one pump acting as a lead pump and one as a lag pump.  The alarm shall remain on until manually 
silenced and the lag pump shall remain on until water level reaches the off float.  All pumps and controls 
shall be installed in accordance with the manufacturer’s recommendations.  The float switches in the sand 
filter shall be set to provide a minimum dose volume of 1500 gallons.  

SP-39 SAND FILTER PUMPS AND CONTROLS  

Description. The sand filter pumps shall be size to provide 105 gpm at 41 feet of total dynamic head.  The 
on float shall turn the lead pump on and the off float shall turn the pumps off.  The high level alarm/lag 
pump on shall be set to activate the alarm and turn on the lag pump.  The redundant off/alarm float shall 
function to activate the alarm and turn off the pumps.  Both pumps will be cycled through in sequence 
with one pump acting as a lead pump and one as a lag pump.  The alarm shall remain on until manually 
silenced and the lag pump shall remain on until water level reaches the off float.  All pumps and controls 
shall be installed in accordance with the manufacturer’s recommendations. 
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The pumps shall be controlled to have an adjustable maximum time between dose cycles. At completion 
of construction the maximum dose interval shall be 30 minutes.  The float switches in the sand filter shall 
be set to provide a minimum dose volume of 700 gallons (2 gallons per orifice minimum).   

SP-40 MISCELLANEOUS PIPING  

A. Description.  This work includes providing and installing piping of various types and sizes for the 
project.   

B. Materials and Construction Requirements. 

Drainfield pressurized pipe:  

All pressurized PVC pipe shall meet the requirements of ASTM D1785 (Schedule 40 Class 200), 
and shall be joined by solvent weld joints.  The joints shall be cleaned and totally dry prior to 
welding.  All piping shall be sized as shown in the plans.   

Drainfield Distribution Lateral Pipe: 

1.5-inch diameter PVC meeting the requirements of ASTM D1785 (Schedule 40 Class 200) shall 
be used, and shall be joined by solvent weld joints.  Orifices shall be de-burred of plastic drill 
cuttings, and all drill cuttings shall be removed from the interior of the pipe.  Orifices shall be in a 
straight line and their final orientation shall be downward facing. 

4” Gravity Sewer Pipe: 

The 4.0-inch diameter PVC gravity sewer pipe between tanks or pumping station shall meet the 
requirements of ASTM D3034, Schedule 80.  The gravity pipe shall be installed with a minimum 
slope of ¼” per foot.   

HDPE Water Pipe 

All HDPE water piping shall be pressure class 160. 

HDPE Wastewater Forcemain 

 All HDPE forcemain piping shall be pressure class 160. 

SP-41 RECIRCULATING SAND FILTERS 

A watertight, 30-mil PVC liner (or equivalent) must be used to line the sand filter. There must be a 
minimum of 2 inches of sand fill between the soil surface and/or any projecting rocks and the liner 

Drain rock must be placed in the bottom of the filter, providing a minimum depth of 6-inches in all 
places and providing a minimum of 2-inches of material over the top of the collection lines.  Drain 
rock must be washed, be a maximum of 2 ½ inches in diameter and contain no more than 2 percent 
passing the number 8 sieve.  The drain rock must be covered with a 3-inch layer of 1/4-inch to 3/4-
inch washed gravel meeting the following gradation.  Drain rock for the under-drain lines must 
meet the requirements for a standard absorption system, except it must be a minimum of 1'' in 
diameter to prevent clogging.  
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Washed Gravel Gradation 

 Sieve Particle Size (mm) Percent Passing 

1 inch 25 100 

¾ inch 19 50 to 100 

3/8 inch 9.5 30 to 80 

No.4 4.75 0 to 20 

No. 8 2.36 0 to 2 

No. 16 1.18 0 to 1 

The depth of filter media must be at least 24 inches. The media must have a Uniformity Coefficient of 2 
or less.   Filter media must be washed and must meet the following gradation. 

Sieve Particle Size (mm) Percent Passing 

1/2 in 12.5 100 

3/8 in 9.50 50 to 95 

No. 4 4.75 0 to 15 

No. 8 2.36 0 to 1.6 

   

The filter media must be covered with a layer of ¾-inch to 1½-inch washed gravel at least 6 inches 
thick.  The distribution pipes must be installed in the center of this layer, and all parts of the distribution 
system must drain between cycles.  

 

SP-42 NON-EXPANSIVE CLAY BACKFILL 

Non-expansive clay backfill shall have a plasticity index between 7 and 20, and have a minimum of 
40 percent passing the number 40 sieve.  It shall be placed at a moisture content no more than 1 
percent below and up to 2 percent above optimum moisture content and be compacted to 98 percent of 
a standard proctor (ASTM D698).  During placement, lift thicknesses shall not exceed 8-inch 
uncompacted thicknesses.  Full time inspection is required for the placement of all non-expansive clay 
backfills. 

SP-43 DISINFECTION 

All tanks and equipment that are part of the project that can convey or store potable water must be 
disinfected in accordance with current AWWA C652 procedures.   In general, all system piping, valves, 
tanks and equipment shall be cleaned, rinsed with potable water, and then sprayed or swabbed with 5% 
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sodium hypochlorite disinfecting solution prior to installation.  Alternate methods of disinfection shall be 
submitted to the Engineering in writing for consideration 3 business days prior to proposed work. 

After disinfection, the testing methodology shall be employed in accordance with AWWA 651.  The 
evaluation criteria employed by the Owner for a passing test is as follows: 

1. Coliform bacteria: no positive sample 

2. Heterotrophic plate count (HPC): 500 colony forming units/mi or less 

SP-44 PROJECT LIMITS 

The project limits are considered to be the Hell Creek State Park boundary.  Limit disturbance as 
possible to areas outside of construction.   

 

END OF SECTION 
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SM-01010 SUMMARY OF WORK 

Delete Section 01010.1.2.D and replace with the following: 

D. The various portions of the Contract documents, of which these specifications are a part, 
are essential parts of the Agreement, and a requirement occurring in one is as binding as 
though occurring in all.  All portions are intended to be complementary and to describe 
and provide for complete work as referenced in Article 3, General Conditions.  Unless 
specifically noted otherwise, in the case of discrepancy, the following precedence will 
govern. 

1. Permits from Town/City/County Departments and other agencies as may be 
required by law, which will govern over; 

2. Change Orders, which will govern over; 

3. Executed Agreement, which will govern over; 

4. Addenda, which will govern over; 

5. Special Provisions, which will govern over; 

6. Divisions 1 through Division 16 Technical Specifications, which will govern 
over; 

7. Funding Agency Special Provisions for Montana Public Facility Projects, which 
will govern over; 

8. Standard Modifications to the Montana Public Works Standard Specifications, 
which will govern over; 

9. Supplementary Conditions to the General Conditions, which will govern over; 

10. General Conditions, which will govern over; 

11. Drawings, which will govern over; 

12. Contractor’s Bid, which will govern over; 

13. Montana Public Works Standard Specifications Sixth Edition, April 2010, which 
will govern over; 

14. Reference Specifications, which will govern over; 

With reference to Drawings, the order of precedence is as follows: 

1. Addenda/Change Order Drawings govern over any other Drawings. 

2. Figures govern over scaled dimensions. 

3. Contract Detail Drawings govern over Contract General Drawings. 
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4. Contract Drawings govern over Standard Drawings. 

SM-01041 PROJECT COORDINATION 

Delete Section 01041 in its entirety. 

SM-01050 FIELD ENGINEERING 

Delete Section 01050 in its entirety and replace with Section 01050: Field Engineering contained in the 
Project Manual. 

SM-01300 SUBMITTALS 

Delete Section 01300 in its entirety and replace with Section 01300: SUBMITTALS contained in the 
Project Manual. 

SM-01400 CONTRACTOR QUALITY CONTROL AND OWNER QUALITY ASSURANCE 

Delete Section 01400 in its entirety and replace with Section 01400: Quality Control and Quality 
Assurance contained in the Project Manual. 

SM-01500 CONSTRUCTION AND TEMPORARY FACILITIES 

If Section 01500: CONSTRUCTION AND TEMPORARY FACILITIES is contained in the Project 
Manual, delete MPWSS Section 01500 in its entirety and replace with Section 01500: CONSTRUCTION 
AND TEMPORARY FACILITIES contained in the Project Manual.  If Section 01500: 
CONSTRUCTION AND TEMPORARY FACILITIES is not contained in the Project Manual, refer to 
MPWSS Section 01500. 

SM-01570 CONSTRUCTION TRAFFIC CONTROL 

Delete Sections 01570.1.3.B and C and replace with the following: 

B. Prepare traffic control Drawings and submit to the Engineer for review at least 14 days 
prior to the beginning of construction or change in a zone of work.  Do not start work 
until the traffic control plan is reviewed and approved by the Engineer and Owner. 

C. Cooperate with the Engineer and the Owner to adjust traffic control Drawings as required 
to fit specific field conditions.  Modifications to construction timing based upon field 
adjustments to the traffic control plan will not constitute a claim for additional payment 
to the Contractor. 

D. The traffic plan will be subject to review and approval by the Montana Department of 
Transportation for roads under their jurisdiction, by the local County for county roads, by 
the local municipalities for municipal roads, and by the U.S. Forest Service or Bureau of 
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Land Management for roads under their control.  No work may commence until all 
approvals of the traffic plan have been secured. 

E. Notify all impacted parties (including but not limited to landowners, businesses, and 
residents adjacent to the work, local utilities, City and County personnel, emergency 
services, school district transportation directors, and the postal service) regarding the type 
and duration of the construction. 

F. For project sites involving a through street, provide the Owner with a news release when 
submitting the traffic control Drawings.  Include in the release, as a minimum, the work 
activity and duration.  Once approved, furnish the news release to the local media at least 
2 weeks before starting work. 

Add Section 01570.1.4. 

1.4 TRAFFIC CONTROL OFFICER 

A. Name one employee responsible to coordinate traffic control for the entirety of the 
project.  Assure the individual responsible for traffic control remains on-site whenever 
construction activity is taking place. 

Delete Section 01570.3.1.B and replace with the following. 

B. Inspect the work area at least twice a day during construction, including weekends, 
holidays, and other non-working days.  Correct all deficiencies discovered during 
inspections and assure traffic control is appropriate to the work.  Maintain records of 
traffic control devices used and their location and daily checklists, signed by the traffic 
control officer, for each inspection. 

Delete Section 01570.3.2.C and replace with the following. 

C. The Contractor is solely responsible for the construction traffic control system including 
removing, repairing, or replacing any traffic control device not providing its intended 
function.  The Owner will periodically observe the traffic control for compliance with the 
approved traffic control Drawings and inform the Contractor of any discovered non-
compliance. 

SM-01580 TEMPORARY WATER SUPPLY 

Delete Section 01580.3.1.A and replace with the following: 

A. Following the Engineer’s and Owner’s review and approval of any proposed shutdown 
request, the Contractor shall be required to give a minimum 48-hour advance notice 
(excluding weekends and holidays) to all residential consumers whose service will be 
temporarily affected, by means of individual notices delivered to each consumer 
including the date, time, and length of the proposed shutdown.  If the notices are not 
issued or the temporary service is not ready to be put in use, the Owner shall be free to 
exercise their authority in not closing down the existing valves and water main systems. 

Add Section 01580.3.1.E. 
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E. At all times, the Contractor shall be responsible for insuring no component of the 
temporary water system comes in contact with or is at risk of being in contact with 
sources of contamination.  The Contractor shall also be responsible for insuring there are 
not potential cross-connections to the temporary water system. 

Add Section 01580.3.2.B. 

B. The Contractor shall be responsible for correcting any defects or damage that occurs to 
the curb stop valve, box, or service if not reported to the Engineer before the Contractor 
operates the curb stop valve. 

Add Sections 01580.3.4.B and C. 

B. The temporary water system shall be designed to maintain a minimum working pressure 
of 35 pounds per square inch at all points in the distribution system, including the service 
lines. 

C. Where the accumulation of air could diminish the flow capacity of the system, the 
Contractor shall provide air relief. 

SM-02110 GEOTEXTILES 

Delete Section 02110.2.1.A and replace with the following. 

A. Assure that fibers used in the manufacture of geotextiles, and the threads used in joining 
geotextiles by sewing, consist of long-chain synthetic polymers, composed of at least 95 
percent by weight polyolefins or polyesters.  They must be formed into a network so the 
filaments on yarns retain dimensional stability relative to each other, including selvedges.  
Furnish materials meeting the physical requirements listed in Section 2.4 or as shown on 
the plans. 

Add Section 02110.2.1.B 

B. Provide moderate or high survivability non-woven polypropylene fabric that is inert to 
commonly encountered chemicals and soils and that remains stable over a temperature 
range of -50 degrees Fahrenheit (-46° C) to 150 degrees Fahrenheit (66° C) and at a pH 
range of 2 to 13. 

Add Section 02110.2.3.B 

B. At the time of installation, the fabric will be rejected if it has defects, seams or weakness, 
rips, holes, flaws, deterioration, or damage incurred during manufacture, transportation or 
storage. 

Add Section 02110.2.4 

2.4 MATERIALS 

A. Drainage Fabric. 
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1. Furnish Class 2 fabric as specified in AASHTO M 288 – Geotextile 
Specifications for Highway Applications. 

B. Separation Fabric. 

1. Furnish Class 1 fabric as specified in AASHTO M 288 – Geotextile 
Specifications for Highway Applications. 

C. Stabilization Fabric. 

1. Furnish Class 1 fabric as specified in AASHTO M 288 – Geotextile 
Specifications for Highway Applications. 

D. Permanent Erosion Control Fabric. 

1. Furnish Class 1 fabric, as specified in AASHTO M 288 – Geotextile 
Specifications for Highway Applications, with an Apparent Opening size of #40, 
#60, #70, or #100 (US Sieve No.), as shown on the plans. 

E. Silt Fence Fabric. 

1. Support silt fence with either wood or metal fence posts. 

2. Assure silt fence geotextile meets the minimum requirements in the following 
table: 

Required Properties for Silt Fence 

Property Test Method Value 

Minimum Grab Tensile Strength (lbs) ASTM D4632 >125 
Minimum Grab Tensile Strength, X Direction 
(lbs) ASTM D4632 >100 

Minimum Permittivity (sec-1) ASTM D4491 >0.05 

Maximum Apparent Opening (US Sieve No.) ASTM D4751 #30 
Ultraviolet Stability (% Retained After 500 
hrs of Exposure) ASTM D4355 >70 

 

F. Landfill Cell Filter Fabric. 

1. Assure landfill cell filter fabric minimum requirements in the following table: 

Required Properties for Landfill Cell Filter Fabric 

Property Test Method Value 

Minimum Grab Tensile Strength (lbs) ASTM D4632 390 

Grab Tensile Elongation (%) ASTM D4632 50 

Puncture (lb) ASTM D4833 240 

Maximum Apparent Opening Size ASTM D4751 100 
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(US sieve number) 

 

Delete Section 02110.3.3.B and C and replace with the following. 

B. Overlap geotextile a minimum of 24 inches (60 cm) at the ends and sides of adjoining 
sheets or sew the geotextile joints according to the manufacturer’s recommendations.  
Overlap the uphill or upstream sheet over the downhill or downstream sheet.  Offset end 
joints of adjacent sheets a minimum of 5 feet (1.5 m).  Pins may be used to hold the 
geotextile sheets in place other than on interior slopes of lagoons or ponds.  Space pins 
along the overlaps at approximately 3 foot (1 m) centers. 

C. Place aggregate, slope protection, or riprap on the geotextile starting at the toe of the 
slope and proceed upward.  Place materials by overhead construction methods or in such 
a manner that no vehicles or equipment operate directly on the fabric.  Place riprap onto 
the geotextile from a height of less than 12 inches (30 cm).  Place slope protection rock or 
aggregate backfill onto the geotextile from a height less than 3 feet (1 m).  In underwater 
applications, place the geotextile and cover material in the same day. 

SM-02112 REMOVAL OF EXISTING PAVEMENT, CONCRETE CURB, SIDEWALK, 
DRIVEWAY, AND/OR STRUCTURES 

Delete Section 02212.3.1.C and replace with the following. 

C. Remove and dispose of existing private concrete driveways and/or sidewalks which 
interfere with construction of street improvements or which do not match new grade as 
shown on the contract documents or as directed by the Engineer.  Remove such 
driveways and/or sidewalks to distance of 8 inches (20 cm) behind curbs, or to greater 
distance if required to properly match the new curb and gutter grade.  Remove along the 
neat line produced by a concrete saw cut.  Make cuts to a depth of the thickness of the 
driveway and/or sidewalk or to a maximum depth of 6 inches (15 cm), whichever is 
lesser, and take care in removing the concrete assuring the slab breaks on the sawed neat 
line. 

SM-02113 ADJUSTING EXISTING MANHOLES, LAMPHOLES, INLETS, WATER 
VALVE BOXES, WATER SERVICES, AND FIRE HYDRANTS TO GRADE 

In Section 02113.1.2.A, delete the reference to Standard Drawings 02213-1: Manhole Adjustment Detail 
and refer to the attached Modified Standard Drawing 02213-1. 

In Section 02113.3.1.A change the maximum rings under the casting from 12-inch (30 cm) to 6-inch (15 
cm). 

Delete Section 02113.3.1.E and replace with the following. 

E. Provide backfill material conforming to the requirements of Section 02235, 1 inch (25 
mm) Minus Crushed Base Course, and compacted to at least 97 percent of the maximum 
dry density as determined by AASHTO T99 or ASTM D698. 
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SM-02114 RELOCATING OR REMOVING UTILITY POLES, STREET SIGNS, AND 
MAILBOXES 

Delete Section 02114.3.1.A and replace with the following. 

A. Affected utility companies are to move power, street light, and telephone poles, unless 
they are designated in the contract documents to be removed or relocated by the 
Contractor.  If a utility company is non-responsive, notify Engineer.  Coordinate all 
utility relocation activity with the construction activity. 

SM-02230 STREET EXCAVATION, BACKFILL, AND COMPACTION 

Delete Section 02230.1.3.A and replace with the following. 

A. Field Density Testing 

1. Meet the testing requirements of Special Provisions and Section 01400: 
Contractor Quality Control and Owner Quality Assurance. 

2. Assure in-place field density tests meet ASTM D1556 (AASHTO T191) Sand 
Cone Method or ASTM D2922 and D3017 (AASHTO T238 and T239) Nuclear 
Densometer Methods.  Quality assurance field density testing frequency is at the 
Engineer’s discretion. 

Delete Section 02230.3.1.A and replace with the following. 

A. Perform Clearing and grubbing including the excavation, removal and disposal of roots, 
stumps, sod, or any organic material and buried debris from within construction limits.  
Construction limits are defined by all areas within the cut/fill limits and extending 1 foot 
(0.3 m) beyond the back of sidewalk and/or curb and gutter, or 2 feet (0.6 m) beyond the 
edge of pavement if no sidewalk or curb and gutter is present.  Remove unsuitable 
material to at least 12 inches (30 cm) below subgrade elevation. 

Delete Section 02230.3.4.A and replace with the following. 

A. Excavate to the specified lines and grade or as directed by Engineer.  Excavate without 
causing rutting, pumping, or other disturbances to underlying materials. 

SM-02234 SUB BASE COURSE  

Delete Section 02234.2.5.A and replace with the following. 

A. Use water from an approved source. 

SM-02235 CRUSHED BASE COURSE  

Delete Section 02235.2.2.C and replace with the following: 
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C. Crush material so that the percentage of fractured particles in the finished product is as 
constant and uniform as practical.  Crush to produce material where at least 50 percent of 
the material retained on the No. 4 sieve has at least one fractured face. 

Delete Section 02235.2.4.A and replace with the following. 

A. Use water from an approved source.
 

SM-02529 CONCRETE SIDEWALKS, DRIVEWAYS, APPROACHES, CURB TURN 
FILLETS, VALLEY GUTTERS, AND MISCELLANEOUS NEW CONCRETE 
CONSTRUCTION 

Delete Standard Drawing 02529-6, Retrofit Drive Approach, from the list in Section 02529.1.2.A and the 
drawing itself in its entirety from Appendix A. 

Delete Sections 02529.3.2.A and B replace with the following. 

A. Excavate to the specified depth, or as directed by the Engineer.  Assure the concrete 
subgrade has a firm and even surface and is compacted as specified in Section 02230: 
Street Excavation, Backfill, and Compaction, as may be modified by the Standard 
Modifications. 

B. Place and compact at least 3 inches (75 mm) of gravel base material to a firm, even 
surface.  This requirement is waived for concrete if it is to be installed on street base 
course material exceeding 3 inches (75 mm) or more in thickness and is approved by 
Engineer. 

C. Do not remove sidewalks, private driveways, or conduct foundation preparation activities 
more than 4 days prior to the planned concrete pour. 

Delete Section 02529.3.4.A and replace with the following. 

A. Place and hold in position reinforcement meeting the contract requirements, or as 
directed by Engineer, before placing the concrete. 

Delete Section 02529.3.6.B.1 and replace with the following. 

1. Finish the concrete surface true to lines and grades shown on the Drawings. 
Work concrete until the coarse aggregate is forced down into the body of the 
concrete and no coarse aggregate is exposed.  Float the concrete surface using a 
magnesium float to a smooth and uniform surface.  Plastering of the surface is 
prohibited.  Edge all outside edges of the slab and all joints using a ¼ inch (6.4 
mm) radius edging tool.  

2. Immediately after the forms have been removed, remove all form bolts and tie 
wires to a depth of at least ½ inch (12.5 mm) below the surface of the concrete. 
Clean and fill all holes and depressions caused by the removal or setting back of 
form bolts or tie wires with Portland cement mortar composed of 1 part cement 
by volume and 2 parts sand.  Chip out, clean and fill all rock pockets, honey, and 
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air pockets with mortar, in compliance with instruction of the Engineer.  If, in the 
judgment of the Engineer, rock pockets are of such an extent or character as to 
materially affect the strength of the structure or to endanger the life of the steel 
reinforcement, he may declare the concrete defective and order the complete 
removal and replacement of that portion of the structure so affected. 

3. Carefully make all mortar patches using a very dry mortar tamped firmly in the 
void.  Keep the patches wet for a period of 3 days after which it will be inspected 
for shrinkage cracks.  Excessive cracking will require complete removal and 
replacement of the patch. 

4. Screed, float and light broom finish sidewalks, exterior slabs, approaches, etc. 
and membrane cure.  After concrete has hardened sufficiently, give the surface a 
broom finish.  Obtain Engineer approval of the broom before use.  Assure the 
broom strokes are square across the concrete from edge to edge, overlapping 
adjacent strokes.  Broom without tearing the concrete.  Assure the broomed finish 
produces regular corrugations not exceeding 1/8 inch (3.2 mm) in depth. 

5. Steel trowel finish interior floor surfaces which will be exposed after 
construction is completed, surfaces to be covered with resilient floor coverings or 
seamless floor coverings, the exposed portion of the top of equipment bases, the 
top of interior curbs, and other surfaces designated on the Drawings.  Perform 
troweling after the second floating when the surface has hardened sufficiently to 
prevent an excess of fines from being drawn to the surface.  Produce a dense, 
smooth, uniform surface free from blemishes and trowel marks. 

6. Apply liquid or shake-on floor hardener to all interior concrete floors which are 
subject to foot or equipment traffic and are not required to be covered with 
resilient floor coverings or seamless flooring.  Prior to application, thoroughly 
clean the floor of all dirt, grease, and other foreign matter.  Do not apply curing 
compounds to floors scheduled to receive floor hardener unless compatibility 
with the hardener is demonstrated in manufacturer's data. 

Delete Section 02529.3.9.C and replace with the following 

C. Compact backfill to prevent settlement and level the surface to a neat appearing and free 
draining surface within 4 days after concrete is placed.  Where required by the contract, 
topsoil shall be placed to the lines and grades of the work.  The addition of topsoil, seed, 
and/or sod and all finish grading work shall be completed and ready for inspection within 
6 days of concrete placement.   

Delete Section 02529.3.11.A and replace with the following. 

A. Construct new street monuments, new street light bases, and other miscellaneous 
concrete construction in accordance with the detail drawings, or as directed by Engineer. 

Add Section 02529.3.11.B. 

B. New concrete construction required to maintain or restore existing structures will be 
considered incidental to the cost of pipe installation and no additional payments made.  
Include the concrete costs associated with thrust blocks with the unit costs bid for the 
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valve, fittings, or appurtenance requiring the thrust block.  New concrete work not 
included above, or specifically called out on the Drawings, must first be approved by 
Engineer. 

Add Section 02529.3.11.C. 

C. Construct all curb ramps with detectable warning surfaces in conformance with the 
requirements of the Americans with Disabilities Act Accessibility Guidelines (ADAAG).  
Detectable warning surfaces shall be considered deficient and subject to replacement by 
the Contractor if more than 5 percent of the truncated domes on a ramp surface are 
missing or damaged, if the detectable warning product has lost any adhesion to the 
concrete, or if the detectable warning product is cracked or shows other signs of distress, 
at the end of the two year warranty period. 

SM-02660 WATER DISTRIBUTION 

Add the following publications to the list in Section 02660.1.3. 

ASTM F477 Elastomeric Seals (Gaskets) for Joining Plastic Pipe 
AWWA C116 Protective Fusion-Bonded Epoxy Coatings for the Interior and Exterior 

Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply 
Services 

AWWA C600 Installation of Ductile-Iron Water Main and Their Appurtenances 

In Section 02660.1.4, delete the reference to Standard Drawings 02660-2: Water and Sewer Main 
Separation, 02660-4: Fire Hydrant Setting, and 02660-6: Water Service Line and refer to the attached 
Modified Standard Drawings 02660-2, 02660-4, and 02660-6. 

Add Section 02660.2.1.C 

C. Assure all water main pipe, service line pipe, fittings, and appurtenances do not contain 
more than a weighted average of 0.25 percent lead when used with respect to the wetted 
surfaces. 

Add Section 02660.2.1.D 

D. Assure all water main pipe, fittings, valves, fire hydrants, and appurtenances conform to 
the latest standards issued by the AWWA and ANSI/NSF, where such standards exist.  

Delete Sections 02660.2.2.B.1 and 2 and replace with the following. 

1. Furnish Class 52 wall thickness meeting AWWA C151, American National 
Standard for Ductile Iron Pipe for Water. 

Add Section 02660.2.2.B.5.b. 

b. Restrained joint systems and mechanical restrained joint fittings shall be 
installed where specifically indicated in the Drawings.  Restrained joints 
may also be allowed in applications not specifically identified in the 
Drawings in lieu of concrete thrust blocks with Engineer approval. 
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1) Furnish restrained joint systems as manufactured by US Pipe 
(Field Lok 350 Gaskets), American Pipe (Fast-Grip Gaskets), or 
an approved equivalent. 

2) Provide mechanical restrained joint fitting constructed of ductile 
iron and conforming to the material and performance 
requirements of AWWA C153.   Assure all mechanical 
restrained joint fittings have seals conforming to ASTM F477 
and the physical testing requirements of AWWA C111. Provide 
mechanical restrained joint fittings coated with fusion bonded 
epoxy coatings meeting the requirements of AWWA C116.  
Install all restrained joints in full conformance with 
manufacturer’s recommendation, and assure the assembly of 
fitting joints does require beveling of the plain end of a cut pipe 
or the use of jacks or power equipment to force the pipe end past 
the gasket.  Furnish mechanically restrained joint fittings as 
manufactured by One Bolt, Inc. (OneBolt), EBAA Iron, Inc. 
(Mega-Lug mechanical joint restraint), or an approved 
equivalent. 

Add Sections 02660.2.2.B.6.b and c. 

b. Field verify material type and size to ensure that couplings will be sized 
for appropriate material and size. 

c. Furnish type (1) above coupling as manufactured by Romac Industries, 
Dresser Piping Specialties, or an approved equivalent. 

Delete Section 02660.2.2.D Concrete Cylinder Pipe in its entirety 

Delete Section 2.2.E.1.a. and replace with the following.  

a. Furnish service pipe of the size or sizes specified.  If not specified, match 
the size of existing service lines being connected to or replaced.  Service 
lines are considered 2 inch (50 mm) size and under.  Service lines over 2 
inch (50 mm) size are considered as water mains and are specified under 
the applicable sections. 

Add Section 02660.2.2.E.c.2 and 3. 

2) Assure all new copper service pipes are continuous and free of 
joints from the corporation stop to the curb box unless otherwise 
approved by Engineer. 

3) For all copper service pipe, assure corporation stops, curb stops, 
couplings, and all other fittings have compression connection as 
manufactured by Mueller (110 Compression Connection Series), 
Ford (Quick Joint Connection Series), A.Y. McDonald 
(McQuick Compression-Q Series), or an approved equivalent. 

Add Section 02660.2.2.E.d.2. 
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2) For all polyethylene service pipe, assure corporation stops, curb 
stops, couplings, and all other fittings have pressure connections 
designed specifically for polyethylene pipe as manufactured by 
Mueller (Insta-Tite Connection Series) or an approved 
equivalent. 

Add Section 02660.2.3.B. 

B. Furnish sleeve (1) above as manufactured by Mueller, Rockwell, Dresser, or an approved 
equivalent.  Provide thrust blocking behind tee flow-through sized per thrust block detail 
in the drawings.  Furnish type (2) above as manufactured by Smith-Blair (Model 622), 
Ford (FTS), or an approved equivalent. 

Delete Section 02660.2.4 through 7 and replace with the following. 

2.4 CORPORATION STOPS 

A. Furnish brass corporation stops with inlet end to meet tapping requirements and outlet 
with compression coupling for copper tubing or pressure coupling for polyethylene 
tubing. 

2.5 SERVICE CLAMPS 

A. Provide service clamps, where required, that are flat, double strap, ductile iron bodied 
and that have a nylon coating and standard AWWA corporation stop threads.  Assure 
service clamps meet all applicable parts of AWWA C800. 

B. Assure service clamps for PVC pipe provide full support around the pipe circumference 
with a bearing area of sufficient width along the pipe axis, 2 inch (50 mm) minimum, to 
insure the pipe will not be distorted when the saddle is tightened.  Service clamps for 
PVC pipe, where required, shall be stainless steel full circumference bands with 
corporation stop threads. 

2.6 CURB STOPS 

A. Furnish curb stops meeting AWWA C800 with bronze plug, tee head key with 
Minneapolis pattern, and screw box mount.  Assure inlet and outlet connections are 
compression connections. 

B. Furnish compression connections as manufactured by Ford (C22-Q Series ‘Quick Joint’ 
connection), Mueller (B-25155), or an approved equivalent. 

C. Contractor is advised that existing service lines may be copper piping, galvanized iron 
piping, or other pipe material, and that the existing pipe material will have to be field 
verified.  Where the outlet of the curb stop is connected to existing galvanized piping, 
provide either curb stops with an outlet connection for IPS or adapters to compression 
connections for the galvanized pipe.  Have extra materials readily available to avoid 
delays as no time extensions or extra compensation will be allowed for connections to 
non-standard service lines, regardless of material. 
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2.7 CURB BOXES 
 

A. Provide extension type curb boxes having at least a 6.5 foot (1.98 m) extended length and 
a range between the extended length and retracted length that allows for the curb box to 
be installed absolutely flush with the sidewalk or finished grade. 

B. Furnish curb boxes as manufactured by Ford (EM2-xx-56 or EM2-xx-57 Series), Mueller 
(H-10300 Series or H-10380 Series), A.Y. McDonald (5614 or 5615), or an approved 
equivalent. 

Delete Section 02660.2.8.A.1 and replace with the following. 

1. Unless designated otherwise, valves 12 inches (30 cm) in diameter or smaller 
will be gate valves.  Furnish iron body gate valves or resilient seat gate valves 
with non-rising stems with design, construction, and pressure rating meeting 
AWWA C509 and the following requirements.  

Add Section 02660.2.8.A.4. 

4. Furnish resilient seat gate valves as manufactured by Mueller, Clow, American 
Darling, or an approved equivalent. 

Delete Section 02660.2.8.B and replace with the following. 

B. Butterfly Valves 

1. Unless designated otherwise, all valves larger than a 12 inch (30 cm) diameter 
will be butterfly valves.  Furnish Class 150, rubber seated, butterfly valves for 
water distribution systems meeting AWWA C504 requirements.  Valves are to be 
equipped with push-on ends and lubricated screw type operators designed for 
underground service. 

2. Rubber valve seats to be replaceable without disassembling the valve and not 
interrupted by the shafting.  Rubber seats may be retained on the disc edge by 
stainless steel clamping instead of bonding to the valve body.  Assure shaft 
packing is the self-adjusting, permanent type. 

3. Assure underground service operators are permanently lubricated, screw type, 
totally enclosed and watertight constructed. Assure overload protection is 
incorporated in the operator allowing 450 foot pounds (610 J) input torque at 
full-open and full-closed positions without damaging the operator or valve.  
Install valves with the operating mechanism oriented on either the south or west 
side of the pipeline. 

4. Provide a 2 inch (50 mm) square operating nut and valve box for operating the 
valve.  Valves to open counter clockwise.  Furnish bonnet and gland bolts and 
nuts either fabricated from low-alloy steel for corrosion resistance or 
electroplated with zinc or cadmium.  The hot-dip process in accordance with 
ASTM A153 is not acceptable. 
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5. Evenly coat all exterior ferrous surfaces, except the flange faces, with black 
asphalt varnish in accordance with Section 5.3 of AWWA C509, or epoxy in 
accordance with AWWA C550.  Evenly coat with epoxy all wetted ferrous 
surfaces in accordance with AWWA C550.  Apply epoxy coating to a minimum 
uniform 4 mil thickness. 

6. Furnish performance certification, leakage and hydrostatic tests as specified in 
AWWA C504.  Assure valve manufacturer has at least 5 years experience 
manufacturing waterworks and distribution valves. 

7. Furnish butterfly valves as manufactured by Dresser Industries (450 Valve), 
Allis-Chalmer (Streamseal), Henry Pratt (Groundhog), or an approved 
equivalent. 

Add Sections 02660.2.13 through 2.16. 

2.13 WATER MAIN INSULATION 

A. Furnish extruded polystyrene rigid foam insulation conforming to ASTM C578, Type IV, 
with a minimum thermal resistance (R value) of 5.0 per 1 inch of thickness at 75º 
Fahrenheit mean temperature.  Water absorption for the insulation shall not exceed 0.10 
by volume as measured by ASTM C272. 

B. Materials shall be delivered in their original unopened units, stored off the ground, 
protected from direct sunlight with a light-colored opaque polyethylene film and 
ventilated to prevent excessive temperature. Damaged or deteriorated materials shall be 
removed from the premises. 

C. Furnish extruded polystyrene rigid foam insulation as manufactured by Owens-Corning 
(Foamular 250), or an approved equivalent.  

2.14 FLUSHING HYDRANTS 

A. Furnish hidden type flushing hydrants with a dry barrel design and a 2½ inch (63 cm) 
hose connection with National Standard hose threads for 6.5 foot (2 m) minimum bury.  

B. Furnish flushing hydrants complete with shut-off valves with a closed-bottom body, tee 
head key, and an integral drain to allow hydrant post to drain after use to prevent freeze 
damage. 

C. Furnish a meter box with a minimum width of 18 inches (50 cm) and a minimum depth 
of 24 inches (60 cm) and a locking lid to house the hydrant outlet. 

D. Paint any portions of the flushing hydrant above the ground line to meet the Owner’s 
standard. 

E. Furnish flushing hydrants as manufactured by The Kupferle Foundry Company 
(MainGuard No. 78, Underground Model) or an approved equivalent. 
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2.15. YARD HYDRANTS 

A. Provide frost-proof sanitary yard hydrants designed for a minimum operating pressure of 
100 pounds per square inch (689 kPA) and a minimum bury depth of 6.5 feet (2 m) 
meeting the standard of ASSE Standard 1057. 

B. Furnish sanitary yard hydrants complete with backflow protection compliant with 
Montana standards, brass hydrant ells and tees, locking flange for padlock, and integral 
drain that allows hydrant barrel to drain after use to prevent freeze damage. 

C. Provide a set of spare parts per each two sanitary yard hydrants installed, manufactured 
by the same manufacturer as the hydrants and specific to the hydrant model. 

D. Furnish sanitary yard hydrants as manufactured by Woodford (Model S3 with Repair Kits 
RK-Y1 and RK-SHL) or an approved equivalent. 

2.16 BLOWOFF HYDRANTS 

A. Provide 2 inch (50 mm) diameter post type blowoff hydrants meeting all applicable parts 
of AWWA C502. 

B. Furnish blowoff hydrants with a dry barrel design, a compression type main valve, and 
dual bronze drain valves. 

C. Assure blowoff hydrants are rated for 150 pounds per square inch (1,034 kPa) maximum 
working pressure and 300 pounds per square inch (2,068 kPa) test pressure. 

Delete Sections 02660.3.2.A.3 and 4 and replace with the following. 

3. Store all material safely and to prevent damage.  Keep pipe interior and other 
accessories free from dirt and foreign matter at all times.  If pipe is stored on site 
out of doors for more than 7 days, keep ends of pipe sealed against rodent 
intrusion and cover PVC pipe with protection from ultraviolet radiation from the 
sun. 

4. Deliver and distribute all Contractor furnished pipe at the site.  Load and unload 
pipe, fittings, specials, valves, and accessories to prevent damage.  Do not permit 
pipe handled on skidways to skid or roll against pipe already on the ground.  Do 
not make metal-to-metal contact between pipes or between fittings when moving 
or in storage, but rather use non-metal materials such as fire-hose.  Do not drop 
pipe under any circumstance. 

Delete Sections 02660.3.2.C.3 in its entirety. 

Delete Sections 02660.3.2.C.7 and 8 and replace with the following. 

7. Long radius curves, either horizontal or vertical, may be laid with ductile iron 
pipe using deflections at the joints when shown on the Drawings.  Deflection at 
the joints is not to exceed 50 percent of manufacturer’s recommended maximum 
deflection.  PVC pipe may be deflected over the length of the pipe or at fittings 
when shown on the Drawings, based upon manufacturer’s recommendations.  
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The Contractor shall provide the Engineer all manufacturers’ deflection 
requirements and warranty information that specifically states that deflection of 
pipe and fittings does not reduce or eliminate warranty coverage or pressure and 
safety ratings. 

8. No additional payment will be made for laying pipe on planned curves, nor for 
field changes involving standard pipe lengths deflected at the joints or over the 
length of the pipe. 

Add Section 02660.3.2.C.12. 

12. Provide vertical fittings with thrust blocks one and a half times the sizes set forth 
in Standard Drawing 02660-1 and include 2 #5 rebar anchors bent around each 
fitting and set into the concrete. 

Add Section 02660.3.3.B: 

B. Polyethylene encasement installation shall be per the Ductile Iron Pipe Research 
Association (DIPRA) Polyethylene Encasement Installation Guide. 

Delete Section 02660.3.4.A.1 and replace with the following. 

1. Perform hydrostatic and leakage testing in accordance with AWWA C600.  Once 
the pipe is laid and backfilled, test for at least 2 hours, all newly laid pipe, or any 
valved section, at the highest point along the test section.  Test to a hydrostatic 
pressure 2.0 times the normal operating pressure at the test point, but in no case 
less than a minimum gage pressure of 125 pounds per square inch (931 kPa) or 
greater than the pressure rating of the pipe being tested.  Do not test more than 
1,000 linear feet (305 m) of pipeline at one time, unless otherwise approved by 
the Engineer. 

Delete Section 02660.3.4.B.1 and replace with the following. 

1. Before chlorination, flush the mains thoroughly after the pressure and leakage 
test are completed.  Contractor is responsible for all permits, as may be required, 
associated with cleaning water mains and the entire disinfection process. 

Delete Section 02660.3.4.C.2.a.3 in its entirety. 

Delete Section 02660.3.4.C.3.a and replace with the following. 

a. Two (2) methods of chlorination may be used.  The continuous feed 
method gives a 24 hour chlorine residual of not less than 25 parts per 
million (25 mg/L), and the slug method provides a 3 hour exposure of 
not less than 50 parts per million (50 mg/L) free chlorine. 

Delete Section 02660.3.4.C.3.a.1 in its entirety. 

Delete Section 02660.3.4.C.3.a.2.b and replace with the following. 
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b) Use water from the existing distribution system or other 
approved source of supply to flow at a constant, 
measured rate in to the newly laid water main.  At a 
point not more than 10 feet (3 m) downstream from the 
beginning of the new main, assure water entering the 
new main receives a dose of chlorine fed at a constant 
rate such that the water will have at least 50 parts per 
million (50 mg/L) free chlorine.  To assure that this 
concentration is provided, measure the chlorine 
concentration at regular intervals. 

Delete Section 02660.3.4.C.3.a.2.d and replace with the following. 

d) During chlorine application, position valves so that the 
chlorine solution in the main being treated does not flow 
into water mains in active service.  Do not stop chlorine 
application until the entire main is filled with chlorinated 
water.  Retain the chlorinated water in the main for at 
least 24 hours, operating all valves and hydrants in the 
section treated to disinfect the appurtenances.  At the end 
of the 24 hour period, the treated water in all portions of 
the main must have a minimum free chlorine residual of 
25 parts per million (25 mg/L). 

Delete Section 02660.3.4.D.1 and replace with the following. 

1. After final flushing and before the water main is placed in service, test a sample, 
or samples, collected from the main(s) for turbidity and bacteriological quality.  
Collect at least one sample from the new main and one from each branch.  
Collect the samples and have the tests performed at an approved laboratory. 

Add Section 026603.6.B.1. 

1. Install gate valve boxes such that the tops are 3 inches (76 mm) below the 
finished grade in aggregate surfaced areas and at finished grade in asphalt 
surfaced areas.  In unsurfaced areas, leave the top of gate valve boxes 6 inches 
(152 mm) above the existing grade and slope backfill to the top at a 4:1 slope. 

Delete Section 02660.3.6.C.1 replace with the following. 

1. For clarity thrust blocks have not been shown on Drawings, but install each valve 
with thrust blocking and anchor rods per the details in the Drawings.   

Delete Sections 02660.3.7. A and B and replace with the following. 

A. Set all hydrants plumb with the pumper nozzle facing the street.  Set the hydrant with the 
ground line at the location indicated by the hydrant manufacturer.  Assure 1 to 2 inches 
(25 to 50 mm) of clearance between the existing ground or sidewalk and the bolt bottom 
on the hydrant bottom flange.  Verify depth and riser length to establish clearance within 
1 inch (25 mm) tolerance.    
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B. Provide drainage at the hydrant base by placing clean gravel under and around it.  Place 
gravel at least 12 inches (30 cm) on all sides from the base of the hydrant to at least 6 
inches (15 cm) above the drain opening.  Brace the hydrant against unexcavated earth at 
the trench end with concrete backing as detailed on the Drawings.  Furnish hydrants with 
the specified gate valves.  The gate valve shall be located three feet from the hydrant 
unless otherwise staked in the field by the Engineer.  Install hydrants in accordance with 
the detail provided in the Drawings, or as located in the field by the Engineer. 

Add Section 026603.8.C 

C. As the Contractor is constructing the new mains, he will be responsible for locating 
existing services.  Locate new services in the same proximity as the existing services. 

Delete Section 02660.3.9.B and replace with the following. 

B. Provide water service clamps for all corporation stops.  Set the saddle and corporation 
stop on the pipe prior to tapping and make the tap through the corporation stop using a 
standard tapping machine only.  Assure taps for water service saddles are full-size taps.  
Undersized taps will not be allowed.  Perform tapping using an approved tapping 
machine using clean, sharp drill taps for DIP.  Use shell cutters for tapping PVC pipe. 

Add Sections 02660.3.10 through 12. 

3.10 WATER MAIN INSULATION 

A. Install insulation on the new water main when crossing under, over, or within six feet of 
culverts that are open to the air, or in cases where less than six feet of cover is provided.  
Install the insulation the full width of the trench excavation. 

B.  Place a 6 mil thick polyethylene sheeting over the insulation, lapping any joints a 
minimum of 12 inches (30 cm). 

C.  Place a 6 inch (15 cm) sand cushion above and below the insulation. 

3.11 FLUSHING HYDRANTS 

A. Set all flushing hydrants plumb with the hose connection orientated as directed by 
Owner.  Set hydrants with the hose connection with the bury line as indicated by the 
hydrant manufacturer 8 inches (20 cm) below finished grade in the thermal shell.  Install 
hydrants in accordance with the detail provided in the Drawings, or as specified by the 
Engineer. 

B. Provide drainage at the flushing hydrant by placing clean gravel under and around it.  
Place gravel at least 12 inches (30 cm) on all sides from the base of the hydrant and shut-
off valve to at least 6 inches (15 cm) above the drain opening. 

3.12 YARD HYDRANTS 

A. Set all sanitary yard hydrants plumb with the outlet orientated as directed by Owner.  
Assure hydrants have a finished height above the final grade as shown in the Drawings, if 
a detail is provided, or as specified by Engineer. 
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B. Install all sanitary yard hydrants in accordance with manufacturer recommendations. 

SM-02720 STORM DRAIN SYSTEMS 

In Section 02720.1.4, delete the references to Standard Drawings 02720-3: Sanitary Sewer and Storm 
Drain Manhole and 02720-4:  Standard Straight Manhole; refer to the attached Modified Standard 
Drawings 02720-3 and 02720-4. 

In Section 02720.3.2.A.3 change total ring height from 12-inch (30 cm) maximum to 6-inch (15 cm) 
maximum. 

SM-02725 DRAINAGE CULVERTS  

Delete Sections 02725.2.1.E and replace with the following. 

E. Culverts shall not require headwalls, cutoff walls or end treatments unless noted in the 
plans or bid sheets. 

Delete Sections 02725.3.1.A and replace with the following. 

A-1 Excavation 

Excavate to permit removal, jointing, and backfilling of pipe. Construct and maintain the 
excavations to prevent personal injuries, damage to foundations, structures, pole lines, or 
other facilities. Pile and maintain all excavated material to meet OSHA requirements and 
with minimum inconvenience to the public. Do not excavate below the specified depth, 
unless approved by the Engineer. When excavation is complete, request approval by the 
Engineer as to the character and suitability of the foundation material. The foundation 
shall provide a firm foundation of uniform density throughout its length and width. 

A-2 Bedding 

Place un-compacted bedding material over the foundation in a layer of uniform thickness. 
For pipe with diameters of 12 to 54 inches, the bedding thickness is 4 inches. For pipe 
diameters larger than 54 inches, the bedding thickness is 6 inches. For belled joints, 
recess the bedding to receive the joints. Place the culvert on un-compacted bedding layer. 
The bedding shall extend 18-inches beyond each side of the culvert unless otherwise 
noted on the plans. Furnish a well graded, free draining material free of excess moisture, 
muck, frozen lumps, roots, sod, or other deleterious material conforming to the following: 

- Maximum particle size: 1/2 inch or half the corrugation depth, whichever is 
smaller 

- Soil classification: AASHTO M 145 A-1, A-2-4, A-2-5, or A-3 

A-3 Backfill 

Use equipment and methods for backfilling and compacting that do not distort, misalign, 
or damage the pipe. Place backfill in horizontal layers that, when compacted, do not 
exceed 6 inches in depth. Firmly tamp the backfill under the pipe haunches. Bring 
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backfill up evenly on all sides of the structure, and extend each layer to the limits of the 
excavation or to natural ground. Backfill with soils conforming to the following unless 
otherwise noted on the plans: 

- For all structures and pipes other than plastic pipe: 
Maximum particle size: 3 inches 

Soil classification: AASHTO M 145 A-1, A-2, or A-3 

- For plastic pipe: 
Maximum particle size: 1½ inches 
Soil classification: AASHTO M 145 A-1, A-2-4, A-2-5, or A-3 

SM-02730 SANITARY SEWER COLLECTION SYSTEMS 

Add the following publications to the list in Section 022730.1.3. 

ASTM C1173 Flexible Transition Couplings for Underground Piping Systems 
ASTM D5926 PVC Gaskets for DWV, Sewer, Sanitary, and Storm Plumbing Systems 
AWWA C111 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings  
AWWA C115 Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded 

Flanges 
AWWA C151 Ductile-Iron Pipe, Centrifugally Cast, for Water or Other Liquids 
AWWA C600 Installation of Ductile-Iron Water Mains and Their Appurtenances 
CSA B602 Mechanical Couplings for Drain, Waste, Vent Pipe, and Sewer Pipe 

In Section 02730.1.4, delete the reference to Standard Drawings 02660-2: Water and Sewer Main 
Separation and 02720-3: Sanitary Sewer and Storm Drain Manhole and refer to the attached Modified 
Standard Drawings 02660-2 and 02720-3. 

Delete Sections 02730.2.2.C and D and replace with the following. 

C. If HDPE pipe is included in the work, refer to the “High Density Polyethylene (HDPE) 
Pipe” technical specification. 

D. Ductile Iron Pipe (DIP) 

1. General 

a. Furnish ductile iron pipe with a Class 52 wall thickness and a minimum 
operating pressure of 150 psi (10 Bar) that meets AWWA C151. 

b. Assure the pipe interior is coated with a fusion bonded epoxy, a 40 mil 
polyethylene liner, or another coating rated for wastewater applications, 
as approved by Engineer. 

c. Assure the outside pipe surface is coated with a minimum of 1 mil 
thickness of bituminous coal tar base coating. 

137



 

SECTION 00950 
STANDARD MODIFICATIONS to MPWSS (6th EDITION) 

PAGE 22 OF 34 

d. Polyethylene encasement installation shall be per the Ductile Iron Pipe 
Research Association (DIPRA) Polyethylene Encasement Installation 
Guide. 

2. Pipe Jointing 

a. For underground applications, assure joints are push-on joints or 
mechanical joints meeting AWWA C111. 

b. For aboveground or submerged applications, assure joints are flanged 
joints meeting AWWA C115. 

Add Section 02730.2.4. 

2.4 GRAVITY SEWER SERVICE COUPLINGS 
A.  Provide coupling with a 0.012 inch (3 mm) minimum thickness stainless steel shield and 

stainless steel clamps. 
B. Assure coupling gaskets meet material requirements of CSA B602, ASTM D5926, and 

ASTM C1173. 
C. Furnish coupling as manufactured by Fernco (Strong Back RC Series) or an approved 

equivalent. 
 
Add Section 02730.3.1.D.5. 

5. Lay all pipe for gravity lines with the bell end of the pipe sections placed toward 
the uphill side of the slope. 

Delete Section 02730.3.1.E.1 and replace with the following. 

1. Install the pipe within ½ inch (13 mm) of the specified alignment and within ¼ 
inch (6 mm) of the specified grade for pipe 14 inches (35 cm) in diameter and 
smaller and within ½ inch (13 mm) of the specified grade for pipe greater than 14 
inches (35 cm) in diameter.  These tolerances will apply to any point along the 
entire length of the pipe.  The following are minimum slopes that must be 
provided, unless specifically indicated otherwise on the Drawings: 

Minimum Slope in Feet 

Sewer Size Per 100 feet Sewer Size Per 100 feet 

6 inch 0.60 21 inch 0.10 

8 inch 0.40 24 inch 0.08 

10 inch 0.28 27 inch 0.067 

12 inch 0.22 30 inch 0.058 

14 inch 0.17 33 inch 0.052 

15 inch 0.15 36 inch 0.046 

16 inch 0.14 39 inch 0.041 

18 inch 0.12 42 inch 0.037 
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In Section 02730.3.2.A.3 change total ring height from 12-inch (30 cm) maximum to 6-inch (15 cm) 
maximum. 

Add Section 02730.3.3.C. 

C. Connect exiting services at closest possible point to the new main unless otherwise 
indicated on the Drawings or specified in the special provisions. 

Delete Section 02730.3.4.D.3 and replace with the following. 

3. The allowable infiltration or exfiltration, cannot exceed 100 gallons per day per 
mile of sewer per inch of pipe diameter (92.5 Liters per day per kilometer of 
sewer per centimeter of pipe diameter).  This does not exclude obvious and 
concentrated leaks and physical defects, such as open joints, pinched gaskets, 
cracked barrels or bells, etc.  Make repairs on concentrated leaks and as required 
to reduce infiltration or exfiltration leakage below the specified rate. 

Add Section 02730.3.4.D.4: 

4. Water testing of manholes will only be allowed where groundwater is below the 
bottom of the manhole during testing.  Hydrostatic testing shall be conducted by 
sealing all pipe penetrations to the manhole and filling the manhole to the top of 
the manhole cone with water.  Water may be added over a 24-hour period to 
compensate for losses due to evaporation and absorption.  Following the 24-hour 
saturation period any loss of water within a 30-minute period shall be a failed test 
and the manhole will be rejected. 

Delete Sections 02730.3.4.E.4 and 5 and replace with the following. 

4. Apply air slowly to the pipeline until the pressure reaches 4.0 pounds per square 
inchg (27.6 kPa).  Throttle the air supply to maintain the internal pressure 
between 4.0 and 3.5 pounds per square inchg (27.6 and 24.1 kPa) for at least 2 
minutes.  During this time, check the plugs with soap solution to detect any plug 
leakage. Vacuum testing of manholes will be allowed and must conform to test 
procedures described in ASTM C 1244. 

5. When the pressure reaches exactly 3.5 pounds per square inchg (24.1 kPa), 
disconnect the air supply, start a stopwatch, and record the time for the pressure 
to drop to 2.5 pounds per square inchg (17.2 kPa).  The minimum time allowed 
for the pressure drop is computed on an air loss rate of 1.0 ft3/min (1.7 m3/min) 
or an air loss rate of 0.0015 ft3/min per square foot (0.0275 m3/min per square 
meter) of inner pipe surface area under test, whichever rate yields the least time 
for the pressure drop.  Should the time of the pressure drop be less than the 
allowable specified time, make the necessary leakage repairs and repeat the air 
test. 

Delete Sections 02730.3.4.E.7 and 8 in their entirety. 

Delete Sections 02730.3.4.G.1 - 2 and replace with the following. 
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1. Before final acceptance, Owner will require all sewers to be inspected using a 
television camera after leakage tests.  Dewatering equipment must be shut down 
a minimum of 24 hours prior to the television inspection to allow groundwater to 
return to typical levels.  Adequately flush the sewer lines prior to each television 
inspection.  Television inspection of dry sewer lines is not acceptable.  A sewer 
line is deficient and unacceptable if (1) the alignment is outside the specified 
limits, (2) water ponds in any section are equal to or greater than 2 times the 
grade tolerances specified herein under Section 02730.3.E.1, or (3) the pipe has 
visible defects such as open joints, pinched gaskets, cracked barrels or bells, or 
similar defects.  Correct any deficiencies and re-inspect using a television 
camera.  Sanitary sewer service lines may be subject to the same television 
inspection requirements as sanitary sewer mains at the discretion of the Engineer 
and Owner. 

2. As with all other testing, the cost for televising the sewer line for final acceptance 
will be considered incidental to the Contractor’s bid price per lineal foot of pipe, 
and no additional payment will be made for such work.  All costs incurred in any 
television inspection performed solely for the Contractor’s benefit will be the 
responsibility of the Contractor. 

In Section 02730.3.4.G.3 change “in a format acceptable to the Owner” to “in DVD format or an alternate 
format acceptable to the Owner”. 

Add Section 02730.3.4.J. 

J. Hydrostatic and Leakage Testing for Force Mains 

1. Perform hydrostatic and leakage testing in accordance with AWWA C600.  Once 
the pipe is laid and backfilled, test for at least 2 hours, all newly laid pipe, or any 
valved section, at the highest point along the test section.  Test to a hydrostatic 
pressure 2.0 times the normal operating pressure at the test point, but in no case 
less than a minimum gage pressure of 125 pounds per square inch (931 kPa) or 
greater than the pressure rating of the pipe being tested. 

2. Slowly fill the pipe with water, purging all air, and apply the test pressure using a 
pump hooked up so that the pressure and leakage can be measured.  To purge the 
pipe of air during the test, it is necessary to tap the pipe at its highest points if 
permanent air vents are not located at the high points.  Use corporation stops for 
this purpose.  Furnish the pump connections, gauges, stops, and all necessary 
apparatus for testing. 

3. Disassemble and reassemble all joints showing leakage after thorough cleaning.  
Remove and replace all cracked or defective pipes or fittings discovered during 
the pressure test with sound material and repeat the test. 

4. Conduct the leakage test concurrent with the pressure test for 2 hours.  Leakage 
is defined as the quantity of water supplied into the pipe, or any valved section 
thereof, necessary to maintain pressure within 5 pounds per square inch of the 
pressure test after the pipe has been filled with water and purged of air. 
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5. The pipe installation will be rejected if the leakage exceeds that determined by 
the following formula: 

L = SD(P)1/2 ÷ 148,000 

In which L equals the allowable leakage in gallons per hour; S is the length of 
pipe being tested, in feet; D is the nominal diameter of the pipe being tested, in 
inches; and P is the average test pressure during the leakage test, in pounds per 
square inch gauge. 

Where the pipe being tested for leakage is thermally fused HDPE, the allowable 
leakage will be reduced to 25 percent of L, as calculated. 

6. Should any test of pipe laid disclose leakage exceeding that specified above, 
locate and repair the defective joints until the leakage is within the specified 
allowance. 

7. Conduct the pressure and leakage tests with the Engineer present. 

Delete Section 02730.3.5.A and replace with the following. 

A. Maintain horizontal and vertical separation between water mains and sewer mains in 
accordance with Standard Drawing No. 02660-2. 

SM-03210 REINFORCING STEEL 

Delete Section 03210.2.1.A and replace with the following. 

1. Furnish deformed reinforcement steel meeting ASTM A615, (AASHTO M31) or 
ASTM A705, Grade 60. Use only epoxy-coated reinforcement steel supplied by a 
CRSI certified epoxy-coated reinforcement steel manufacturer. 

Delete Section 03210.3.3.A and replace with the following. 

A. Accurately place and hold firm all steel reinforcement in the plan locations, or as directed 
by Engineer, as concrete is being placed.  Thrusting dowels into freshly poured concrete 
is prohibited. 

Delete Section 03210.3.3.C and replace with the following. 

C. Overlap welded wire fabric for successive mats or rolls providing an overlap measured 
between outermost cross wires of each fabric sheet not less than the greatest spacing of 
the cross wires plus 2 inches (50 mm) but not less than 6 inches (150 mm), whichever is 
greater.  Extend the fabric across supporting beams and walls to within 4 inches (100 
mm) of concrete edges.  It may extend through contraction joints.  Adequately support 
the fabric during concrete placement to maintain its position in the slab using the methods 
previously described or by laying the fabric on a concrete layer of the required depth 
before placing the upper slab layer. 

Delete Section 03210.3.3.G and replace with the following. 
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G. Follow the minimum concrete protective covering for reinforcement below, unless noted 
otherwise on the Drawings. 

SM-03310 STRUCTURAL CONCRETE 

Delete Section 03310.1.3.B and replace with the following. 

B. Employ, at the Contractor’s expense, a testing laboratory acceptable to the Engineer to 
perform material evaluation tests, the mix design prior to placing any concrete, and all 
acceptance testing during the onsite placement of the concrete.  Retesting or additional 
testing of concrete or materials failing to meet the requirements of these specifications 
must be done by the Contractor at no additional cost to the Owner. 

Add the following to Section 03310.2.2.B.4. 

Amend the footnote for Table 2.2 in Section 03310.2.2.B.4 to read the following. 

*Air content tolerance is plus two percent (+2%) to minus one percent (-1%). 

Severe exposure shall be used to determine the required air content.  

Modify the first sentence of Section 03310.2.2.B.4.c.3 

The combined weight of fly ash and pozzolan meeting ASTM C618 cannot exceed 15 percent of 
the total weight. 

Modify the last sentence of Section 03310.2.2.B.4.c.5 

Fly ash or pozzolan must not constitute more than 15 percent of the total weight of cemtitious 
material.  

Delete Section 03310.3.7.A. and replace with the following. 

A. All concrete must be tested by an ACI Grade I or equivalent certified testing technician. 
Unless otherwise specified, the Contractor shall be responsible for all acceptance testing 
during the on-site placement of the concrete. 

Delete Section 03310.3.7.A.2.a and replace with the following. 

a. During each day’s pour, check the consistency of the concrete by slump 
test.  Also perform a slump test each time a test cylinder is made.  Assure 
slump tests meet ASTM C143 “Method of Test for the Slump of Portland 
Cement Concrete.” 

Delete Section 03310.3.7.A.3.h and replace with the following. 

h. When concrete fails to meet the requirements above or when tests of 
field cured cylinders indicate deficiencies in protection and curing, the 
Contractor may order tests on the hardened concrete under Chapter 17.3 
of ACI-301-84 or load tests in Chapter 20 of the ACI Building Code 
(ACI 318-83) for that portion of the structure where the questionable 
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concrete has been placed.  In the event the load or core tests also indicate 
that the structure is unsatisfactory, make all modifications as directed by 
the Engineer to make the structure sound. 

Delete Section 03310.3.7.A.4.a and replace with the following. 

a. During each strength test, check the air content by either ASTM C231 
“Method of Test for Air Content of Freshly Mixed Concrete by the 
Pressure Method, ASTM C173 “Method of Test for Air Content of 
Freshly Mixed Concrete by the Volumetric Method”, or ASTM C138 
“Method of Test for Unit Weight, Yield, and Air Content (Gravimetric) 
of Concrete.” 

Add Sections 03310.4.2.A.2 and 3. 

2. Concrete producers are to allow access to their facilities by Owner or Owner’s 
representative for inspecting their facilities and/or sampling materials.  Assure all 
facilities meet the requirements of the “National Ready-Mix Concrete 
Association” check list for concrete production facilities. 

3. Items directly affecting a facility’s ability to properly proportion, transport, and 
deliver concrete may be reason for disqualifying that facility as a source of 
supply until such deficiencies are corrected.  Examples would include cement 
and aggregate scales that will not accurately weigh materials or mixer units 
which will not thoroughly mix concrete materials. 

Amend the  first line and note of Table 4.1 in Section 03310.4.2.D to read the following. 

SUBMITTAL FREQUENCY 
 Monthly Twice Yearly Other 

Complete Mix Design   Annually, or see 
4.2.B.3a 

Note:  The monthly reports indicated above will not be required during non-production 
months.  Frequency of submittals may change as dictated by variations of test data. 
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MONTANA 
PREVAILING WAGE RATES FOR HEAVY CONSTRUCTION SERVICES 2018 

 
Effective: January 27, 2018 

 
Steve Bullock, Governor 

State of Montana 
 

Galen Hollenbaugh, Commissioner 
Department of Labor and Industry 

 
To obtain copies of prevailing wage rate schedules, or for information relating to public works projects and payment of 
prevailing wage rates, visit ERD at www.mtwagehourbopa.com or contact: 
 

Employment Relations Division 
Montana Department of Labor and Industry 
P. O. Box 201503 
Helena, MT 59620-1503 
Phone 406-444-5600 
TDD 406-444-5549 

 
The Labor Standards Bureau welcomes questions, comments, and suggestions from the public. In addition, we’ll 
do our best to provide information in an accessible format, upon request, in compliance with the Americans with 
Disabilities Act. 
 
MONTANA PREVAILING WAGE REQUIREMENTS 
 
The Commissioner of the Department of Labor and Industry, in accordance with Sections 18-2-401 and 18-2-402 of the 
Montana Code Annotated (MCA), has determined the standard prevailing rate of wages for the occupations listed in this 
publication. 
 
The wages specified herein control the prevailing rate of wages for the purposes of Section 18-2-401, et seq., MCA. It is 
required each employer pay (as a minimum) the rate of wages, including fringe benefits, travel allowance, zone pay and 
per diem applicable to the district in which the work is being performed as provided in the attached wage determinations.  
 
All Montana Prevailing Wage Rates are available on the internet at www.mtwagehourbopa.com or by contacting the Labor 
Standards Bureau at (406) 444-5600 or TDD (406) 444-5549. 
 
In addition, this publication provides general information concerning compliance with Montana’s Prevailing Wage Law and 
the payment of prevailing wages. For detailed compliance information relating to public works contracts and payment of 
prevailing wage rates, please consult the regulations on the internet at www.mtwagehourbopa.com or contact the Labor 
Standards Bureau at (406) 444-5600 or TDD (406) 444-5549. 
 
 

GALEN HOLLENBAUGH 
Commissioner 
Department of Labor and Industry 
State of Montana 
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A. Date of January 27, 2018 
 
B. Definition of Heavy Construction 
The Administrative Rules of Montana (ARM), 24.17.501(4) – (4)(a), states “Heavy construction projects include, but are 

not limited to, those projects that are not properly classified as either ‘building construction’, or ‘highway construction.’ 

 
Heavy construction projects include, but are not limited to, antenna towers, bridges (major bridges designed for 

commercial navigation), breakwaters, caissons (other than building or highway), canals, channels, channel cut-offs, 

chemical complexes or facilities (other than buildings), cofferdams, coke ovens, dams, demolition (not incidental to 

construction), dikes, docks, drainage projects, dredging projects, electrification projects (outdoor), fish hatcheries, flood 

control projects, industrial incinerators (other than building), irrigation projects, jetties, kilns, land drainage (not 

incidental to other construction), land leveling (not incidental to other construction), land reclamation, levees, locks and 

waterways, oil refineries (other than buildings), pipe lines, ponds, pumping stations (prefabricated drop-in units – not 

buildings), railroad construction, reservoirs, revetments, sewage collection and disposal lines, sewers (sanitary, storm, 

etc.), shoreline maintenance, ski tows, storage tanks, swimming pools (outdoor), subways (other than buildings), tipples, 

tunnels, unsheltered piers and wharves, viaducts (other than highway), water mains, waterway construction, water supply 

lines (not incidental to building), water and sewage treatment plants (other than buildings) and wells.” 

 
C. Definition of Public Works Contract 
Section 18-2-401(11)(a), MCA defines “public works contract” as “…a contract for construction services let by the state, 

county, municipality, school district, or political subdivision or for nonconstruction services let by the state, county, 

municipality, or political subdivision in which the total cost of the contract is in excess of $25,000...”. 
 
D. Prevailing Wage Schedule 
This publication covers only Heavy Construction occupations and rates in the specific localities mentioned herein. These 
rates will remain in effect until superseded by a more current publication. Current prevailing wage rate schedules for 
Building Construction, Highway Construction and Nonconstruction Services occupations can be found on the internet at 
www.mtwagehourbopa.com or by contacting the Labor Standards Bureau at (406) 444-5600 or TDD (406) 444-5549. 
 
E. Rates to Use for Projects 
ARM, 24.17.127(1)(c), states “The wage rates applicable to a particular public works project are those in effect at the time the 
bid specifications are advertised.” 
 
F. Wage Rate Adjustments for Multiyear Contracts 
Section 18-2-417, MCA states: 
 
“(1) Any public works contract that by the terms of the original contract calls for more than 30 months to fully perform 

must include a provision to adjust, as provided in subsection (2), the standard prevailing rate of wages to be paid to the 

workers performing the contract.  

 
(2) The standard prevailing rate of wages paid to workers under a contract subject to this section must be adjusted 12 

months after the date of the award of the public works contract. The amount of the adjustment must be a 3% increase. The 

adjustment must be made and applied every 12 months for the term of the contract.  

 
(3) Any increase in the standard rate of prevailing wages for workers under this section is the sole responsibility of the 

contractor and any subcontractors and not the contracting agency.” 
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G. Fringe Benefits 
Section 18-2-412, MCA states: 
 
“(1) To fulfill the obligation...a contractor or subcontractor may: 

 
(a) pay the amount of fringe benefits and the basic hourly rate of pay that is part of the standard prevailing rate of wages 

directly to the worker or employee in cash; 

 
(b) make an irrevocable contribution to a trustee or a third person pursuant to a fringe benefit fund, plan, or program that 

meets the requirements of the Employee Retirement Income Security Act of 1974 or that is a bona fide program approved 

by the U. S. department of labor; or 

 
(c) make payments using any combination of methods set forth in subsections (1)(a) and (1)(b) so that the aggregate of 

payments and contributions is not less than the standard prevailing rate of wages, including fringe benefits and travel 

allowances, applicable to the district for the particular type of work being performed. 

 
(2) The fringe benefit fund, plan, or program described in subsection (1)(b) must provide benefits to workers or employees 

for health care, pensions on retirement or death, life insurance, disability and sickness insurance, or bona fide programs 

that meet the requirements of the Employee Retirement Income Security Act of 1974 or that are approved by the U. S. 

department of labor.” 

 
Fringe benefits are paid for all hours worked (straight time and overtime hours).  However, fringe benefits are not to be 
considered a part of the hourly rate of pay for calculating overtime, unless there is a collectively bargained agreement in 
effect that specifies otherwise. 
 
H. Dispatch City 
ARM, 24.17.103(11), defines dispatch city as “...the courthouse in the city from the following list which is closest to the center 

of the job: Billings, Bozeman, Butte, Great Falls, Helena, Kalispell, and Missoula.” 
 
I. Zone Pay 
Zone pay is not travel pay.  ARM, 24.17.103(24), defines zone pay as “...an amount added to the base pay; the combined sum 

then becomes the new base wage rate to be paid for all hours worked on the project. Zone pay must be determined by 
measuring the road miles one way over the shortest practical maintained route from the dispatch city to the center of the job.”  
See section H above for a list of dispatch cities. 
 
J. Computing Travel Benefits 
ARM, 24.17.103(22), states “ ‘Travel pay,’ also referred to as ‘travel allowance,’ is and must be paid for travel both to and 
from the job site, except those with special provisions listed under the classification.  The rate is determined by measuring the 

road miles one direction over the shortest practical maintained route from the dispatch city or the employee's home, whichever 
is closer, to the center of the job.”  See section H above for a list of dispatch cities. 
 
K. Per Diem 
ARM, 24.17.103(18), states “ ‘Per diem’ typically covers costs associated with board and lodging expenses. Per diem is paid 
when an employee is required to work at a location outside the daily commuting distance and is required to stay at that location 

overnight or longer.” 

 
L. Apprentices 
Wage rates for apprentices registered in approved federal or state apprenticeship programs are contained in those 
programs.  Additionally, Section 18-2-416(2), MCA states, “…The full amount of any applicable fringe benefits must be 

paid to the apprentice while the apprentice is working on the public works contract.”  Apprentices not registered in 
approved federal or state apprenticeship programs will be paid the appropriate journey level prevailing wage rate when 
working on a public works contract. 
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M. Posting Notice of Prevailing Wages 
Section 18-2-406, MCA, provides that contractors, subcontractors, and employers who are “…performing work or 

providing construction services under public works contracts, as provided in this part, shall post in a prominent and 

accessible site on the project or staging area, not later than the first day of work and continuing for the entire duration of 

the project, a legible statement of all wages and fringe benefits to be paid to the employees.” 

 
N. Employment Preference 
Sections 18-2-403 and 18-2-409, MCA require contractors to give preference to the employment of bona fide Montana 
residents in the performance of work on public works contracts.   
 
O. Projects of a Mixed Nature 
Section 18-2-408, MCA states: 
 
“(1) The contracting agency shall determine, based on the preponderance of labor hours to be worked, whether the public 

works construction services project is classified as a highway construction project, a heavy construction project, or a building 

construction project.  

 

(2) Once the project has been classified, employees in each trade classification who are working on that project must be paid at 
the rate for that project classification” 

 
P. Occupations Definitions 
You can find definitions for these occupations on the following Bureau of Labor Statistics website: 
http://www.bls.gov/oes/current/oes_stru.htm 
 
Q. Welder Rates  
Welders receive the rate prescribed for the craft performing an operation to which welding is incidental. 
 
R. Foreman Rates 
Rates are no longer set for foremen.  However, if a foreman performs journey level work, the foreman must be paid at 
least the journey level rate. 
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WAGE RATES 

 
 
BOILERMAKERS 
 
  Wage  Benefit 
  $30.25  $30.30 
 
Duties Include: 
Construct, assemble, maintain, and repair stationary 
steam boilers, boiler house auxiliaries, process vessels, 
pressure vessels and penstocks.  Bulk storage tanks 
and bolted steel tanks. 
 
 
 
 

Travel: 
0-120 mi. free zone 
>120 mi. federal mileage rate/mi. 
 
Special Provision: 
Travel is paid only at the beginning and end of the job. 
 
Per Diem: 
0-70 mi. free zone 
>70-120 mi. $55.00/day 
>120 mi. $70.00/day 

 
↑ Back to Table of Contents 
 
 
 
BRICK, BLOCK, AND STONE MASONS 
 
  Wage  Benefit 
  $31.07  $13.90 
 
 
 

Travel:  
0-20 mi. free zone 
>20-35 mi. $30.00/day 
>35-55 mi. $35.00/day 
>55 mi. $65.00/day 

 
↑ Back to Table of Contents 
 
 
 
CARPENTERS 
 
  Wage  Benefit 
  $29.00  $13.07 
 
 

Zone Pay: 
0-30 mi. free zone 
>30-60 mi. base pay + $4.00/hr. 
>60 mi. base pay + $6.00/hr. 

 
↑ Back to Table of Contents 
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CEMENT MASONS AND CONCRETE FINISHERS  
 
  Wage  Benefit 
  $21.73  $10.51 
 
Duties Include: 
Smooth and finish surfaces of poured concrete, such as 
floors, walks, sidewalks, or curbs.  Align forms for 
sidewalks, curbs, or gutters. 

Zone Pay: 
0-30 mi. free zone 
>30-60 mi. base pay + $2.95/hr. 
>60 mi. base pay + $4.75/hr. 

 
↑ Back to Table of Contents 
 
 
 
CONSTRUCTION EQUIPMENT OPERATORS GROUP 1 
 
  Wage  Benefit 
  $26.41  $12.20 
 
This group includes but is not limited to: 
Air Compressor; Auto Fine Grader; Belt Finishing; Boring 
Machine (Small); Cement Silo; Crane, A-Frame Truck 
Crane; Crusher Conveyor; DW-10, 15, and 20 Tractor 
Roller; Farm Tractor; Forklift; Form Grader; Front-End 
Loader, under 1 cu. yd; Oiler, Heavy Duty Drills; Herman 
Nelson Heater; Mucking Machine; Oiler, All Except 
Cranes/Shovels; Pumpman. 

Zone Pay:  
0-30 mi. free zone 
>30-60 mi. base pay + $3.50/hr. 
>60 mi. base pay + $5.50/hr. 
 
 
 
 
 
 

 
↑ Back to Table of Contents 
 
 
 
CONSTRUCTION EQUIPMENT OPERATORS GROUP 2 
 
  Wage  Benefit 
  $27.20  $12.20 
 
This group includes but is not limited to: 
Air Doctor; Backhoe\Excavator\Shovel, up to and incl. 3 
cu. yds; Bit Grinder; Bitunimous Paving Travel Plant; 
Boring Machine, Large; Broom, Self-Propelled; Concrete 
Travel Batcher; Concrete Float & Spreader; Concrete 
Bucket Dispatcher; Concrete Finish Machine; Concrete 
Conveyor; Distributor; Dozer, Rubber-Tired, Push, & 
Side Boom; Elevating Grader\Gradall; Field Equipment 
Serviceman; Front-End Loader, 1 cu. yd up to and incl. 5 
cu. yds; Grade Setter; Heavy Duty Drills, All Types; 
Hoist\Tugger, All; Hydralift Forklifts & Similar; Industrial 
Locomotive; Motor Patrol (except finish); Mountain 
Skidder; Oiler, Cranes\Shovels; Pavement Breaker, 
EMSCO; Power Saw, Self-Propelled; Pugmill; 
Pumpcrete\Grout Machine; Punch Truck; Roller, other 
than Asphalt; Roller, Sheepsfoot (Self-Propelled); Roller, 
25 tons and over; Ross Carrier; Rotomill, under 6 ft; 
Trenching Machine; Washing /Screening Plant 

Zone Pay:  
0-30 mi. free zone 
>30-60 mi. base pay + $3.50/hr. 
>60 mi. base pay + $5.50/hr. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
↑ Back to Table of Contents 
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CONSTRUCTION EQUIPMENT OPERATORS GROUP 3 
 
  Wage  Benefit 
  $28.45  $12.20 
 
This group includes but is not limited to: 
Asphalt Paving Machine; Asphalt Screed; 
Backhoe\Excavator\Shovel, over 3 cu. yds; Cableway 
Highline; Concrete Batch Plant; Concrete Curing 
Machine; Concrete Pump; Cranes, Creter; Cranes, 
Electric Overhead; Cranes, 24 tons and under; Curb 
Machine\Slip Form Paver; Finish Dozer; Front-End 
Loader, over 5 cu. yds; Mechanic\Welder; Pioneer 
Dozer; Roller Asphalt (Breakdown & Finish); Rotomill, 
over 6 ft; Scraper, Single, Twin, or Pulling Belly-Dump; 
YO-YO Cat. 

Zone Pay: 
0-30 mi. free zone 
>30-60 mi. base pay + $3.50/hr. 
>60 mi. base pay + $5.50/hr. 
 
 
 
 
 
 
 
 

 
↑ Back to Table of Contents 
 
 
 
CONSTRUCTION EQUIPMENT OPERATORS GROUP 4 
 
  Wage  Benefit 
  $29.45  $12.20 
 
This group includes but is not limited to: 
Asphalt\Hot Plant Operator; Cranes, 25 tons up to and 
incl. 44 tons; Crusher Operator; Finish Motor Patrol; 
Finish Scraper. 

Zone Pay:  
0-30 mi. free zone 
>30-60 mi. base pay + $3.50/hr. 
>60 mi. base pay + $5.50/hr. 
 

 
↑ Back to Table of Contents 
 
 
 
CONSTRUCTION EQUIPMENT OPERATORS GROUP 5 
 
  Wage  Benefit 
  $30.45  $12.20 
 
This group includes but is not limited to: 
Cranes, 45 tons up to and incl. 74 tons. 

Zone Pay:  
0-30 mi. free zone 
>30-60 mi. base pay + $3.50/hr. 
>60 mi. base pay + $5.50/hr. 

 
↑ Back to Table of Contents 
 
 
 
CONSTRUCTION EQUIPMENT OPERATORS GROUP 6 
 
  Wage  Benefit 
  $31.45  $12.20 
 
This group includes but is not limited to: 
Cranes, 75 tons up to and incl. 149 tons; Cranes, 
Whirley (All). 

Zone Pay:  
0-30 mi. free zone 
>30-60 mi. base pay + $3.50/hr. 
>60 mi. base pay + $5.50/hr. 
 

 
↑ Back to Table of Contents 
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CONSTRUCTION EQUIPMENT OPERATORS GROUP 7 
 
  Wage  Benefit 
  $32.45  $12.20 
 
This group includes but is not limited to: 
Cranes, 150 tons up to and incl. 250 tons; Cranes, over 
250 tons—add $1.00 for every 100 tons over 250 tons; 
Crane, Tower (All); Crane Stiff-Leg or Derrick; Helicopter 
Hoist. 

Zone Pay:  
0-30 mi. free zone 
>30-60 mi. base pay + $3.50/hr. 
>60 mi. base pay + $5.50/hr. 
 
 
 

 
↑ Back to Table of Contents 
 
 
 
CONSTRUCTION LABORERS GROUP 1/FLAG PERSON FOR TRAFFIC CONTROL 
 
  Wage  Benefit 
  $21.58  $9.99 
 
 

Zone Pay: 
0-30 mi. free zone 
>30-60 mi. base pay + $3.05/hr. 
>60 mi. base pay + $4.85/hr. 

 
↑ Back to Table of Contents 
 
 
 
CONSTRUCTION LABORERS GROUP 2 
 
  Wage  Benefit 
  $24.40  $9.99 
 
This group includes but is not limited to: 
General Labor; Asbestos Removal; Burning Bar; Bucket 
Man; Carpenter Tender; Caisson Worker; Cement 
Mason Tender; Cement Handler (dry); Chuck Tender; 
Choker Setter; Concrete Worker; Curb Machine-lay 
Down; Crusher and Batch Worker; Heater Tender; 
Fence Erector; Landscape Laborer; Landscaper; Lawn 
Sprinkler Installer; Pipe Wrapper; Pot Tender; 
Powderman Tender; Rail and Truck Loaders and 
Unloaders; Riprapper; Sign Erection; Guardrail and 
Jersey Rail; Spike Driver; Stake Jumper; Signalman; Tail 
Hoseman; Tool Checker and Houseman and Traffic 
Control Worker. 

Zone Pay: 
0-30 mi. free zone 
>30-60 mi. base pay + $3.05/hr. 
>60 mi. base pay + $4.85/hr. 
 
 
 
 
 
 
 
 
 
 

 
↑ Back to Table of Contents 
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CONSTRUCTION LABORERS GROUP 3 
 
  Wage  Benefit 
  $24.54  $9.99 
 
This group includes but is not limited to: 
Concrete Vibrator; Dumpman (Grademan); Equipment 
Handler; Geotextile and Liners; High-Pressure 
Nozzleman; Jackhammer (Pavement Breaker) Non-
Riding Rollers; Pipelayer; Posthole Digger (Power); 
Power Driven Wheelbarrow; Rigger; Sandblaster 
(excluding all surface preparation work for paint); Sod 
Cutter-Power and Tamper. 

Zone Pay: 
0-30 mi. free zone 
>30-60 mi. base pay + $3.05/hr. 
>60 mi. base pay + $4.85/hr. 
 
 
 
 
 

 
↑ Back to Table of Contents 
 
 
 
CONSTRUCTION LABORERS GROUP 4 
 
  Wage  Benefit 
  $26.01  $9.99 
 
This group includes but is not limited to: 
Hod Carrier***; Water Well Laborer; Blaster; Wagon 
Driller; Asphalt Raker; Cutting Torch; Grade Setter; 
High-Scaler; Power Saws (Faller & Concrete) 
Powderman; Rock & Core Drill; Track or Truck Mounted 
Wagon Drill and Welder incl. Air Arc. 

Zone Pay: 
0-30 mi. free zone 
>30-60 mi. base pay + $3.05/hr. 
>60 mi. base pay + $4.85/hr. 
 
***Hod Carriers will receive the same amount of travel 
and/or subsistence pay as bricklayers when requested to 
travel. 

 
↑ Back to Table of Contents 
 
 
 
DIVERS 
 
  Wage  Benefit 
Stand-By  $37.58  $16.14 
Diving  $75.16  $16.14 
 
Depth Pay (Surface Diving) 
0-20 ft.  free zone 
>20-100 ft. $2.00 per ft. 
>100-150 ft. $3.00 per ft. 
>150-220 ft. $4.00 per ft. 
>220 ft.  $5.00 per ft. 
 
Diving In Enclosures 
0-25 ft.  free zone 
>25-300 ft. $1.00 per ft. 

Zone Pay: 
0-30 mi. free zone 
>30-60 mi. base pay + $4.00/hr. 
>60 mi. base pay + $6.00/hr. 
 
 
 
 
 
 
 
 
 

 
↑ Back to Table of Contents 
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DIVER TENDERS 
 
  Wage  Benefit 
  $36.58  $16.14 
 
The tender shall receive 2 hours at the straight time pay 
rate per shift for dressing and/or undressing a Diver 
when work is done under hyperbaric conditions. 

Zone Pay: 
0-30 mi. free zone 
>30-60 mi. base pay + $4.00/hr. 
>60 mi. base pay + $6.00/hr. 
 

 
↑ Back to Table of Contents 
 
 
 
ELECTRICIANS 
 
  Wage  Benefit 
  $32.74  $13.84 
 
 
 
 
 
 
 

Travel: 
No mileage due when traveling in employer’s vehicle. 
 
The following travel allowance is applicable when 
traveling in employee’s vehicle: 
 

0-18 mi. free zone 
>18-60 mi. federal mileage rate/mi. 
>60 mi. $75.00/day 

 
↑ Back to Table of Contents 
 
 
 
HEATING AND AIR CONDITIONING 
 
  Wage  Benefit 
  $28.04  $17.38 
 
Duties Include: 
Testing and balancing, commissioning and retro-
commissioning of all air-handling equipment and duct 
work. 
 

Travel: 
0-50 mi. free zone 
>50 mi. 

 $0.25/mi. in employer vehicle. 
 $0.65/mi. in employee vehilcle. 

 
Per Diem: 
$65/day 

 
↑ Back to Table of Contents 
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INSULATION WORKERS - MECHANICAL (HEAT AND FROST) 
 
  Wage  Benefit 
  $34.17  $19.47 
 
Duties Include: 
Insulate pipes, ductwork or other mechanical systems. 
 
 
 
 
 
 
 

Travel: 
0-30 mi. free zone 
>30-40 mi. $20.00/day 
>40-50 mi. $30.00/day 
>50-60 mi. $40.00/day 
>60 mi. $45.00/day plus  

 $0.56/mi. if transportation is not provided. 
 $0.20/mi. if in company vehicle. 

>60 mi. $80.00/day on jobs requiring an overnight stay 
  plus 

 $0.56/mi. if transportation is not provided. 
 $0.20/mi. if in company vehicle. 

 
↑ Back to Table of Contents 
 
 
 
IRONWORKERS - STRUCTURAL STEEL AND REBAR PLACERS 
 
  Wage  Benefit 
  $27.25  $24.54 
 
Duties Include: 
Structural steel erection; assemble prefabricated metal 
buildings; cut, bend, tie, and place rebar; energy 
producing windmill type towers; metal bleacher seating; 
handrail fabrication and ornamental steel. 

Travel: 
0-45 mi. free zone 
>45-85 mi. $55.00/day 
>85 mi. $85.00/day 
 
 
 

 
↑ Back to Table of Contents 
 
 
 
LINE CONSTRUCTION – EQUIPMENT OPERATORS 
 
  Wage  Benefit 
  $34.02  $14.41 
 
Duties Include: 
All work on substations 

Travel: 
No Free Zone 
$60.00/day 
 

 
↑ Back to Table of Contents 
 
 
 
LINE CONSTRUCTION – GROUNDMAN 
 
  Wage  Benefit 
  $26.56  $13.56 
 
Duties Include: 
All work on substations 

Travel: 
No Free Zone 
$60.00/day 
 

 
↑ Back to Table of Contents 
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LINE CONSTRUCTION – LINEMAN 
 
  Wage  Benefit 
  $44.41  $15.54 
 
Duties Include: 
All work on substations 

Travel: 
No Free Zone 
$60.00/day 
 

 
↑ Back to Table of Contents 
 
 
 
MILLWRIGHTS 
 
  Wage  Benefit 
  $32.00  $13.07 
 
 

Zone Pay: 
0-30 mi. free zone 
>30-60 mi. base pay + $4.00/hr. 
>60 mi. base pay + $6.00/hr. 

 
↑ Back to Table of Contents 
 
 
 
PAINTERS 
 
  Wage  Benefit 
  $25.05  $16.72 
 
Duties Include: 
All surface preparation for paint. 
 
 
 
 
 
 

Travel: 
No mileage due when traveling in employer’s vehicle.   
 
The following travel allowance is applicable when 
traveling in employee’s vehicle: 
 
No free zone. 
$0.60/mi. 
 
Per Diem: 
$80.00/day 

 
↑ Back to Table of Contents 
 
 
 
PILE BUCKS 
 
  Wage  Benefit 
  $29.00  $13.07 
 
Duties Include: 
Set up crane; set up hammer; weld tips on piles; set 
leads; insure piles are driven straight with the use of 
level or plum bob.  Give direction to crane operator as to 
speed, and direction of swing.  Cut piles to grade. 

Zone Pay: 
0-30 mi. free zone 
>30-60 mi. base pay + $4.00/hr. 
>60 mi. base pay + $6.00/hr. 
 
 
 

 
↑ Back to Table of Contents 
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PLUMBERS, PIPEFITTERS, AND STEAMFITTERS 
 
  Wage  Benefit 
  $35.16  $17.86 
 
Duties Include: 
Assemble, install, alter, and repair pipe-lines or pipe 
systems that carry water, steam, air, other liquids or 
gases.  Testing of piping systems, commissioning and 
retro-commissioning.   Workers in this occupation may 
also install heating and cooling equipment and 
mechanical control systems. 

Travel: 
0-70 free zone 
>70 mi.  

 On jobs when employees do not work 
consecutive days:  $0.55/mi. if employer doesn’t 
provide transportation.  Not to exceed two trips. 

 
 On jobs when employees work any number of 

consecutive days:  $100.00/day. 

 
↑ Back to Table of Contents 
 
 
 
SHEET METAL WORKERS 
 
  Wage  Benefit 
  $28.04  $17.38 
 
Duties Include: 
Testing and balancing, commissioning and retro-
commissioning of all air-handling equipment and duct 
work. Manufacture, fabrication, assembling, installation,  
dismantling, and alteration of all HVAC systems, air 
veyer systems, and exhaust systems.  All lagging over 
insulation and all duct lining.  Metal roofing. 

Travel:  
0-50 mi. free zone 
>50 mi.   

 $0.25/mi. in employer vehicle  
 $0.65/mi. in employee vehicle 

 
Per Diem:  
$65.00/day

 
↑ Back to Table of Contents 
 
 
 
SOLAR PHOTOVOLTAIC INSTALLERS 
 
  Wage  Benefit 
  $32.74  $13.84 
 
 
 
 
 
 
 
 

Travel: 
No mileage due when traveling in employer’s vehicle. 
 
The following travel allowance is applicable when 
traveling in employee’s vehicle: 
 

0-08 mi. free zone 
>08-50 mi. federal mileage rate/mi. in excess of 
the free zone. 
>50 mi. $66.00/day 

 
↑ Back to Table of Contents 
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TRUCK DRIVERS 
 
   Wage  Benefit 
Pilot Car Driver  $24.85  $9.42 
Truck Driver  $28.88  $9.42 
 
Truck drivers include but are not limited to: 
Combination Truck and Concrete Mixer and Transit 
Mixer; Dry Batch Trucks; Distributor Driver; Dumpman; 
Dump Trucks and similar equipment; Dumpster; Flat 
Trucks; Lumber Carriers; Lowboys; Pickup; Powder 
Truck Driver; Power Boom; Serviceman; Service 
Truck/Fuel Truck/Tireperson; Truck Mechanic; Trucks 
with Power Equipment; Warehouseman, Partsman, 
Cardex and Warehouse Expeditor; Water Trucks. 

Zone Pay:  
All Districts 
0-30 mi. free zone 
>30-60 mi. base pay + $3.05/hr. 
>60 mi. base pay + .$4.85/hr. 
 
 
 
 
 
 
 

 
↑ Back to Table of Contents 
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SECTION 01050 

FIELD ENGINEERING 
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and Special Provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes general procedural requirements governing execution of the Work 
including, but not limited to, the following: 
1. Construction layout. 
2. Field engineering. 

B. Related Sections include the following: 
1. Division 1 Section "Submittals" for submitting surveys. 
2. Division 1 Section "Contract Closeout" for submitting final property survey with 

Project Record Documents, recording of Owner-accepted deviations from 
indicated lines and levels, and final cleaning. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks.  If discrepancies 
are discovered, notify Engineer promptly. 

B. General:  Engage a land surveyor to lay out the Work using accepted surveying practices. 
1. Establish benchmarks and control points to set lines and levels. 
2. Establish dimensions within tolerances indicated.  Do not scale Drawings to 

obtain required dimensions. 
3. Inform installers of lines and levels to which they must comply. 
4. Check the location, level and plumb, of every major element as the Work 

progresses. 
5. Notify Engineer when deviations from required lines and levels exceed allowable 

tolerances. 
6. Close site surveys with an error of closure equal to or less than the standard 

established by authorities having jurisdiction. 
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C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, 
fill and topsoil placement, utility slopes, and invert elevations. 

D. Record Log:  Maintain a log of layout control work.  Record deviations from required 
lines and levels.  Include beginning and ending dates and times of surveys, weather 
conditions, name and duty of each survey party member, and types of instruments and 
tapes used.  Make the log available for reference by Engineer. 

3.2 FIELD ENGINEERING 

A. Identification:  Owner and Engineer will identify existing benchmarks, control points, 
and property corners to the best of his knowledge.  The Contractor will have the ultimate 
responsibility to locate, recognize and preserve all of these that are encountered. 

B. Retain a licensed land surveyor, at the Contractor’s expense, to replace any survey 
corners, property pins, or highway right-of-way monuments removed or damaged during 
construction. 

C. Reference Points:  Locate existing permanent benchmarks, control points, and similar 
reference points before beginning the Work.  Preserve and protect permanent benchmarks 
and control points during construction operations. 
1. Do not change or relocate existing benchmarks or control points without prior 

written approval of Engineer.  Report lost or destroyed permanent benchmarks or 
control points promptly.  Report the need to relocate permanent benchmarks or 
control points to Engineer before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly.  
Base replacements on the original survey control points. 

D. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on 
Project site, referenced to data established by survey control points.  Comply with 
authorities having jurisdiction for type and size of benchmark. 
1. Record benchmark locations, with horizontal and vertical data, on Project Record 

Documents. 
2. Where the actual location or elevation of layout points cannot be marked, provide 

temporary reference points sufficient to locate the Work. 
3. Remove temporary reference points when no longer needed.  Restore marked 

construction to its original condition. 

PART 4 - MEASUREMENT AND PAYMENT (Not Used) 
 

END OF SECTION 
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SECTION 01275 

MEASUREMENT AND PAYMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and Special Provisions of the Contract, including General and Supplementary 
Conditions and other Division 1- Division16 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for measurement and 
payment. 

1.3 DEFINITIONS 

A. Unit price is an amount proposed by bidders, stated on the Bid Form, as a price per unit 
of measurement for materials or services added to or deducted from the Contract Sum by 
appropriate modification, if estimated quantities of Work required by the Contract 
Documents are increased or decreased. 

1.4 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 
overhead, and profit. 

B. Measurement and Payment:  The Measurement and Payment sections do not necessarily 
name all incidental items required to complete the work.  The cost of all such incidentals 
shall be included in the various related items of work.  All estimated quantities stipulated 
in the Bid Forms or other Contract Documents are approximate and are to be used only as 
a basis for estimating the probable cost of the work and for the purpose of comparing the 
proposals submitted for the work.  It is understood and agreed that the actual amounts of 
work performed and materials furnished under unit price items may differ from such 
estimated quantities and the payment for such work and materials shall be based on the 
actual amount of work done and materials furnished in each case. 

C. Engineer will determine the actual quantities and classifications of Unit Price Work 
performed by the Contractor. 

D. List of Bid Items:  A list of unit Bid Items is included at the end of this Section.  
Specification Sections referenced in the schedule contain requirements for materials 
described under each Bid Item. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 LIST OF BID ITEMS  

A. Bid Item No. 1- MOBILIZATION 
1. Description:  This item covers the costs of preparatory work and operations.  Any 

bids that contain a lump sum bid price for mobilization greater than 15% of 
the bid price for the respective schedule or additive alternative may be 
rejected at the option of the Owner. 

2. Work Required:  Work required under this section includes but is not limited to 
the following. 
a. The movement of personnel, equipment, supplies and incidentals to the 

project site 
b. The establishment of all facilities necessary for the work on the project; 
c. The costs of obtaining the required permits, bonds, and insurance; and 
d. All other work and operations which must be performed, or costs 

incurred prior to beginning work on the various items of the project. 
3. Unit of Measurement:  Lump Sum 
4. Measurement:  Measurement for MOBILIZATION will be made as a percentage 

completed of the lump sum.  50% of the lump sum will be credited to the first 
progress payment, with the second 50% being credited to subsequent progress 
payments in proportion to total construction completed as a percentage of the 
contract unit price. 

5. Payment:   Payment for MOBILIZATION will be made at the contract unit price 
bid as a lump sum. 

 
B. Bid Item No. 2– TRAFFIC CONTROL 

1. Description:  This item includes providing and maintaining all traffic control on 
the project as indicated on the Drawings and in the Contract Documents. 

2. Work Required:  Work required under this section includes but is not limited to 
the following. 
a. Furnishing, installing, maintaining, replacing, and operating necessary 

construction traffic control devices throughout the work period; 
b. preparing and submitting the traffic control plan and making adjustments 

as required for final approval; and 
c. All incidental materials, tools, equipment, and labor for the completion 

of this item. 
3. Unit of Measurement:  Lump Sum 
4. Measurement:  Measurement for TRAFFIC CONTROL will be made as a 

percentage completed of the lump sum.  50% of the lump sum will be credited to 
the first progress payment, with the second 50% being credited to subsequent 
progress payments in proportion to total construction completed as a percentage 
of the contract unit price. 

5. Payment:   Payment for TRAFFIC CONTROL will be made at the contract unit 
price bid as a lump sum. 

 
C. Bid Item No.  3 - EXPLORATORY EXCAVATION 
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1. Description:  Exploratory excavation will be used as a convenience to the Owner 
and/or Engineer when a subsurface condition needs to be verified.  Only 
exploratory excavation with prior authorization from the Engineer will be paid 
under Exploratory Excavation. 

2. Work Required:  Work required under this section includes but is not limited to 
the following. 
a. Furnishing a fueled excavator having a minimum F.H.P. rating of 54 or 

greater and a minimum bucket capacity of 0.2 cubic yards with an 
experienced operator and a laborer with shovel to excavate and backfill 
as directed; and 

b. All labor, tools, equipment, materials, royalties, and incidentals 
necessary to complete the work as specified. 

3. Unit of Measurement:  Hour 
4. Measurement:  Measurement for EXPLORATORY EXCAVATION will be 

made by the hour, rounded to the nearest one-half hour, for exploratory 
excavation authorized by the Engineer.  The time will start when excavation 
begins and end when backfill has been completed.  The start and stop times must 
be documented by the Engineer’s representative in the field for the time to be 
approved for payment.  Time will be deducted for mechanical breakdowns. 

5. Payment:  Payment for EXPLORATORY EXCAVATION will be made at the 
contract unit price bid per hour.  If the Contractor elects to provide a smaller 
backhoe than specified, the bid item will be reduced in direct proportion of the 
rated capacity of the unit used to the unit specified.  If the Contractor elects to 
provide a larger backhoe than specified, the bid item will be paid at the contract 
unit price bid per hour. 
 

D. Bid Item No. 4 – EFFLUENT FILTERS 
1. Description:  This item includes furnishing and installing new effluent filters on 

each fish cleaning station tank as indicated on the drawings.   
2. Work Required:  Work required under this section includes but is not limited to 

the following. 
a. Empty solids and liquids from each existing fish cleaning station tank (3 

total); 
b. Measure exact size required and provide and install new effluent filters 

for each tank; 
c. Dewatering, sheeting, and shoring required for installation; 
d. Any necessary bypass pumping to maintain sewer service; 
e. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified. 
3. Unit of Measurement:  Each 
4. Measurement:  Measurement for EFFLUENT FILTERS will be made by 

numerical count.   
5. Payment:  Payment for EFFLUENT FILTERS will be made at the contract unit 

price bid per each. 
 

E. Bid Item No. 5 – GREASE INTERCEPTOR  
1. Description:  This item includes furnishing and installing new grease interceptors 

in sizes and types indicated on the Drawings and in the Contract Documents.   
2. Work Required:  Work required under this section includes but is not limited to 

the following. 
a. Excavation, backfill, and compaction; 
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b. Dewatering, sheeting, and shoring required for installation; 
c. Any necessary bypass pumping to maintain sewer service; 
d. Installing new piping from the existing equalization tank, including any 

coring, to the new grease interceptor; 
e. Installing new piping from the new grease interceptor to the packaged 

wastewater pumping station; 
f. Furnishing and installing concrete watertight grease interceptors 

complete with base, gaskets, coatings, watertight connections, top, access 
lids, frames and covers, and watertight frame and cover where specified; 

g. Furnishing and installing casting and cover; 
h. Connecting grease interceptor to piping; 
i. Testing for water-tightness; and 
j. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified. 
3. Unit of Measurement:  Lump Sum 
4. Measurement:  Measurement for GREASE INTERCEPTOR will be made as 

lump sum.   
5. Payment:  Payment for GREASE INTERCEPTOR will be made at the contract 

unit price bid for lump sum. 
 
 

F. Bid Item No. 6– PACKAGED WASTEWATER PUMPING STATION 
1. Description:  This item includes the installation of packaged submersible 

wastewater lift stations, necessary wet wells, associated electrical work, and all 
appurtenances necessary for complete and operational pumping stations as 
indicated on the Drawings and in the Contract Documents. 

2. Work Required:  Work required under this section includes but is not limited to 
the following. 
a. Site preparation, clearing and grubbing; 
b. Removing, stockpiling, and replacing topsoil and sod; 
c. Dewatering, sheeting and shoring required for installation; 
d. Performing structural excavations and backfill; 
e. Providing structural fill below the wet well base; 
f. Furnishing and installing piping between grease interceptor and lift 

station; 
g. Connection of all piping; 
h. Furnishing and installing wet wells with vents, and access hatches; 
i. Furnishing and installing concrete ballast; 
j. Furnishing and installing submersible pumps, piping, valves, piping 

enclosures and controls; 
k. Furnishing and installing all electrical components, including 

underground electrical services between meter pedestals and packaged 
lift stations per applicable electrical codes; 

l. Testing set-up and start-up services; 
m. Site restoration; 
n. Painting exposed metal surfaces; 
o. Start-up, training, and certification; and 
p. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified. 
3. Unit of Measurement:  Lump Sum. 
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4. Measurement:  Measurement for PACKAGED WASTEWATER PUMPING 
STATION will be made as a percentage completed of the lump sum. 

5. Payment:  Payment for PACKAGED WASTEWATER PUMPING STATION 
will be made at the contract unit price bid as a lump sum. 

 
G. Bid Item No. 7 – SEWER FORCEMAINS 

1. Description:  This item includes furnishing and installing sewer forcemains in 
sizes, types, and classes indicated on the Drawings and in the Contract 
Documents. 

2. Work Required:  Work required under this section includes but is not limited to 
the following. 
a. Excavation, backfill, and compaction; 
b. Dewatering, sheeting, and shoring required for installation; 
c. Furnishing and installing pipe with gaskets, lubricants, etc.; 
d. Furnishing and installing pipe bedding; 
e. Furnishing and installing a fittings necessary; 
f. Furnishing and installing tracer wire and detectable warning tape; 
g. Testing, including pressure and leakage testing; 
h. Thrust and anchor blocking; 
i. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified. 
3. Unit of Measurement:  Lineal Foot 
4. Measurement:  Measurement for SEWER FORCEMAINS will be made per 

lineal foot along the centerline of the pipe through all valves, fittings, and 
appurtenances. 

5. Payment:  Payment for SEWER FORCEMAINS will be made at the contract unit 
price bid per lineal foot. 
 

H. Bid Items No. 8 and 18– AIR RELEASE VALVE AND VAULT 
1. Description:  This item includes the installation of air release valves and the 

buried vaults that house them as indicated on the Drawings and in the Contract 
Documents. 

2. Work Required:  Work required under this section includes but is not limited to 
the following. 
a. Site preparation, clearing and grubbing; 
b. Removing, stockpiling, and replacing topsoil and sod; 
c. Dewatering, sheeting and shoring required for installation; 
d. Performing structural excavations and backfill; 
e. Providing structural fill below the vault base; 
f. Furnishing and installing all necessary piping, fittings and valves; 
g. Furnishing and installing all vault drain system;  
h. Connection of all piping; 
i. Testing set-up and start-up services; 
j. Site restoration; 
k. Painting exposed metal surfaces; 
l. Start-up, training, and certification; and 
m. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified. 
3. Unit of Measurement:  Each. 
4. Measurement:  Measurement for AIR RELEASE VALVE AND VAULT 

will be made per each. 
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5. Payment:  Payment for AIR RELEASE VALVE AND VAULT 
 will be made at the contract unit price bid per each. 

 
 

I. Bid Items Nos. 9 & 10 – 3,000 GALLON PUMPING TANK 
1. Description:  This item includes the installation of pumping tanks associated 

electrical work, and all appurtenances necessary for complete and operational 
pumping systems as indicated on the Drawings and in the Contract Documents. 

2. Work Required:  Work required under this section includes but is not limited to 
the following. 
a. Site preparation, clearing and grubbing; 
b. Removing, stockpiling, and replacing topsoil and sod; 
c. Dewatering, sheeting and shoring required for installation; 
d. Performing structural excavations and backfill; 
e. Providing structural fill below the tank base; 
f. Furnishing and installing all necessary piping between tanks; 
g. Furnishing and installing all necessary piping and fittings to and from 

sand filter, as applicable; 
h. Furnishing and installing all necessary piping, valves, fittings and 

manifold to drainfield; 
i. Connection of all piping; 
j. Furnishing and installing pumping tubes or vaults, filters, fittings, etc. for 

the complete operation of the pumping tank; 
k. Furnishing and installing submersible pumps, piping, valves, piping 

enclosures and controls; 
l. Furnishing and installing all inter-tank connection piping; 
m. Furnishing and installing all electrical components, including 

underground electrical services between meter pedestals and pumping 
tanks per applicable electrical codes; 

n. Testing set-up and start-up services; 
o. Site restoration; 
p. Painting exposed metal surfaces; 
q. Start-up, training, and certification; and 
r. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified. 
3. Unit of Measurement:  Lump Sum. 
4. Measurement:  Measurement for 3,000 GALLON PUMPING TANKS 

will be made as a percentage completed of the lump sum. 
5. Payment:  Payment for 3,000 GALLON PUMPING TANKS 

 will be made at the contract unit price bid as a lump sum. 
 
 

J. Bid Item No. 11 – RECIRCULATING SAND FILTER 
1. Description:  This item includes furnishing and installing a complete dual zone 

recirculating sand filter system as shown on the Drawings and in the Contract 
Documents.   

2. Work Required:  Work required under this section includes, but not be limited to 
the following. 
a. Dewatering, sheeting, and shoring required for installation; 
b. Excavation and fill as required for installation; 
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c. Providing and installing PVC liners, piping boots, collection piping, 
sand, gravel, pressure piping, laterals, orifices, clean-outs, or any other 
items required for a complete sand filter system; 

d. All labor, tools, equipment, materials, royalties, and incidentals 
necessary to complete the work as specified. 

3. Unit of Measurement:  Lump Sum 
4. Measurement:  Measurement for RECIRCULATING SAND FILTER will be 

made as a percentage completed of the lump sum. 
5. Payment:  Payment for RECIRCULATING SAND FILTER will be made at the 

contract unit price bid as a lump sum. 
 

K. Bid Item No. 12 – DRAINFIELD 
1. Description:  This item includes furnishing and installing drainfield laterals and 

chambers in sizes, types, and classes indicated on the Drawings and in the 
Contract Documents. 

2. Work Required:  Work required under this section includes but is not limited to 
the following. 
a. Excavation, backfill, and compaction; 
b. Dewatering, sheeting, and shoring required for installation; 
c. Furnishing and installing pressure laterals, chambers, etc.; 
d. Furnishing and installing, fittings, valves, and clean-outs; 
e. Testing, including squirt and leakage testing; 
f. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified. 
3. Unit of Measurement:  Lineal Foot 
4. Measurement:  Measurement for DRAINFIELD will be made per lineal foot 

along the centerline of the pipe through all valves, fittings, and appurtenances. 
5. Payment:  Payment for DRAINFIELD will be made at the contract unit price bid 

per lineal foot. 
 

L. Bid Item No. 13 – BOLLARDS  
1. Description:  This item includes furnishing and installing new bollards in sizes 

and types indicated on the Drawings and in the Contract Documents.   
2. Work Required:  Work required under this section includes but is not limited to 

the following. 
a. Excavation, backfill, and compaction; 
b. Dewatering, sheeting, and shoring required for installation; 
c. Furnishing and installing bollards and concrete complete with base, 

coatings, and top; 
d. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified. 
3. Unit of Measurement:  Each 
4. Measurement:  Measurement for BOLLARDS will be made by numerical count.   
5. Payment:  Payment for BOLLARDS will be made at the contract unit price bid 

per each. 
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M. Bid Item No.  14 – WATER STORAGE TANK/BUILDING SITE WORK: 
1. Description:  This item shall consist of all stripping topsoil, excavation, grading, 

and other work required to prepare the site for tank and building installation.  
Material excavated from the tank site shall be disposed of by the Contractor.   

2. Work Required: The work required under this section shall include but not be 
limited to the following: 
a. Clearing and grubbing; 
b. Disposal of debris and excess material; 
c. Stripping and stockpiling topsoil; 
d. Structural excavation and embankment; 
e. Building pad preparation; 
f. Building foundation excavation and backfill; 
g. Furnishing and installing riprap where shown on drawings; 
h. Furnishing and installing riprap splash pad for tank overflow; 
i. Furnishing and installing rip rap erosion control for tank drain and liner 

drains; Site grading; 
j. Replacing topsoil, fertilizing and seeding of disturbed areas;  
k. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified.  
3. Unit of Measurement:  Lump Sum 
4. Measurement: Measurement for the TANK SITE WORK will be per lump sum 

as indicated in the Bid Form. 
5. Payment: Payment for the TANK SITE WORK will be made at the contract unit 

price bid per lump sum as indicated in the Bid Form. 
 

N. Bid Item No. 15 –WATER STORAGE TANK: 
1. Description:  This item shall include fabrication and erection of a buried, 

fiberglass water storage tank and all piping, valves, fittings and manholes 
required for installation at the water storage tank site. 

2. Work Required: Work required under this section shall include but not be limited 
to the following: 
a. Engineering, drawings and shop drawing submittals as detailed in the 

specifications; 
b. Furnishing and installing the water storage tank, complete with 

accessories as specified; 
c. Structural excavation and backfill;  
d. Furnish and installing tank bedding; 
e. Furnishing and installing erosion control mat; 
f. Furnish and installing concrete ballasts; 
g. Furnish and installing all fittings and valves associated with the tank or 

inlet/outlet piping. 
h. All foundation work including excavation, backfill, formwork, 

reinforcing steel, concrete, concrete testing, etc.; 
i. Furnishing and installing drainage course, geotextile and PVC liner; 
j. Trench excavation, bedding, backfill, piping splash pads; and 

compaction as per the Specifications; 
k. All piping, piping detection wire, valves, fittings, thrust blocks, anchor 

blocks, connections, and other miscellaneous piping, including the 
inlet/outlet lines, overflow pipe and drain line.  Connection of all piping 
is also included in this item; 
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l. Accessories including safety devices, handrails, platforms, rigging 
devices, accesses, hatches and vents; 

m. Hydrostatic leak testing; 
n. Cleaning and disinfecting the tank, including proper disposal of heavily 

chlorinated water; 
o. Furnishing and installing new float system and connected to the existing 

fill control valve in the existing well house;  
p. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified.  
3. Unit of Measurement:  Lump Sum. 
4. Measurement: Measurement for WATER STORAGE TANK will be measured 

per lump sum as indicated in the Bid Form. 
5. Payment: Payment for WATER STORAGE TANK will be made at the contract 

unit price bid per lump sum as indicated in the Bid Form. 
 

O. Bid Items Nos. 16 – HDPE PIPE 
1. Description:  HDPE water pipe in sizes and classes indicated on the drawings and 

in the contract documents. 
2. Work Required: Work required under this section shall include but not be limited 

to the following: 
a. Trench excavation, bedding, backfill, and compaction; 
b. Dewatering, sheeting, and shoring required for installation; 
c. Fusing of pipe; 
d. Furnish and install all fittings necessary to connect to existing 3-inch 

PVC piping; 
e. Furnishing and installing all fittings necessary to make connections and 

bends; 
f. Furnishing and installing pipe and fused joints; 
g. Furnishing and installing all required fused and mechanical fittings, 

gaskets, lubricants, etc.; 
h. Furnishing and installing appropriate detection wire; 
i. Furnishing and installing bedding; 
j. Testing, cleaning and disinfecting; 
k. Thrust and anchor blocking; 
l. Maintaining service to all users; 
m. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified.  
3. Unit of Measurement:  Per Lineal Foot. 
4. Measurement: HDPE WATER MAIN will be measured per lineal foot along the 

centerline of the pipe through all valves, fittings, and appurtenances as indicated 
in the Bid Form.  

5. Payment: Payment will be made at the contract price bid per lineal foot of the 
various sizes and classes of HDPE WATER MAIN INSTALLATION as 
indicated in the Bid Form and shall include the cost of trench excavation and 
backfill. 

 

P. Bid Item No. 17 – GATE VALVE WITH VALVE BOX: 
1. Description:  Gate valves with valve boxes in sizes indicated on the drawings and 

in the contract documents.    
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2. Work Required: Work required under this section shall include but not be limited 
to the following: 
a. Excavation, bedding, backfill and compaction; 
b. Furnishing and installing the gate valve and box; 
c. Additional couplings required; 
d. Dewatering, sheeting, and shoring required for installation; 
e. Thrust and anchor blocking; 
f. Furnishing and installing polyethylene wrap; 
g. Disinfection and testing; 
h. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified.       
3. Unit of Measurement:  Per Each. 
4. Measurement: GATE VALVE WITH VALVE BOX will be measured per each 

for each size of gate valve specified.  Auxiliary gate valves and boxes associated 
with fire hydrants will not be measured and paid for separately, but shall be 
included in the costs of installing six-inch fire hydrants. 

5. Payment: Payment will be made at the contract unit price bid for each size and 
type of GATE VALVE WITH VALVE BOX as specified in the Bid Form. 
 

Q. Bid Item No. 19 – ACCESS ROADS/PARKING 
1. Description:  This item covers shaping and construction of the wastewater 

treatment and tank/pump house site access roads as indicated on the Drawings 
and in the Contract Documents.   

2. Work Required:  Work required under this section includes but is not limited to 
the following. 
a. Clearing and grubbing the construction area; 
b. Stripping, stockpiling, and replacing topsoil; 
c. Excavation, backfill and compaction necessary to construct access roads 

in accordance with the Drawings; 
d. Preparing and compaction of subgrade; 
e. Watering, processing and compaction of material; 
f. Furnishing and installing road base and section as specified; 
g. All gradation, proctor, and compaction tests as specified herein; and 
h. All labor, tools, equipment, materials, royalties and incidentals necessary 

to complete the work as specified. 
3. Unit of Measurement:  Lump Sum 
4. Measurement:  Measurement for ACCESS ROADS will be made as a percentage 

completed of the lump sum. 
5. Payment:  Payment for ACCESS ROADS will be made at the contract unit price 

bid as a lump sum. 
 

R. Bid Item No.  20 – PUMPS, CONTROLS AND INTERIOR PIPING: 
1. Description:  This item shall include all piping located in the pump house 

building and all pipe from inside the pump house to a point five feet (5 ft) outside 
the pump house. 

2. Work Required: Work required under this section shall include, but not be 
limited to the following: 
a. Furnishing and installing miscellaneous fittings and piping; 
b. Furnishing and installing pumps, pump housings, fittings and piping; 
c. Furnishing and installing the check valves;  
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d. Furnishing and installing the gate and ball valves; 
e. Furnishing and installing the flow meters; 
f. Furnishing and installing pressure tanks; 
g. Furnishing and installing water meter; 
h. Furnishing and installing the pressure relief valves; 
i. Furnishing and installing the air/vacuum valves; 
j. Furnishing and installing pipe supports; 
k. Furnishing and installing pressure gauges; 
l. Furnishing and installing sample taps; 
m. Sealing all pipe penetrations; 
n. Providing disinfection and testing of the system; 
o. Providing operation and maintenance manuals; 
p. Providing necessary painting of all piping and valves; 
q. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified. 
3. Unit of Measurement:  Lump Sum. 
4. Measurement: Measurement for the PUMPS, CONTROLS AND INTERIOR 

PIPING will be by Lump Sum. 
5. Payment: Payment for the PUMPS, CONTROLS AND INTERIOR PIPING will 

be made at the contract unit price bid per lump sum as indicated in the Bid Form. 
 

S. Bid Item No.  21 – NEW PUMP HOUSE BUILDING: 
1. Description:  This item shall include the construction of a new pump house 

building along with a concrete slab for a backup generator. The building will 
house piping, valves, electrical panels and storage space.   

2. Work Required:  Work required under this section shall include but not be 
limited to the following: 
a. Site Preparation; 
b. Structural excavation and backfill; 
c. Site grading; 
d. Furnishing and installing erosion control mat; 
e. Furnishing and installing reinforcing steel, concrete, etc.;  
f. Furnishing and installing precast concrete walls and roof; 
g. Furnishing and installing steel doors and finish hardware; 
h. Furnishing and installing all HVAC; 
i. Furnishing and installing rain gutters, down spouts and splash blocks; 
j. Furnishing and installing materials for the partition and furring walls; 
k. Furnishing and installing insulation; 
l. Furnishing and applying paint and stain; 
m. Installation of the floor drains and drain line;  
n. Construction of concrete pad for generator; 
o. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified.  
3. Unit of Measurement:  Lump Sum. 
4. Measurement:  Measurement for the NEW PUMP HOUSE BUILDING will be 

by lump sum.  
Payment:  Payment for the NEW PUMP HOUSE BUILDING will be made at the 
contract unit price bid per lump sum as indicated in the Bid Form. 
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T. Bid Items Nos. 22 and 23 – FENCING 
1. Description:  This item consists of installing fencing, gates, and hazard warning 

signs in sized and typed as indicated on the Drawings and in the Contract 
Documents.   

2. Work Required:  Work required under this section includes but is not limited to 
the following. 
a. Site preparation; 
b. Furnishing and installing fence materials; 
c. Placing concrete for fence posts; 
d. Furnishing and installing gates as shown on the Drawings; 
e. Furnishing and installing hazard warning signs; and 
f. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified.  
3. Unit of Measurement:  Lineal Foot. 
4. Measurement:  Measurement for FENCING will be made per lineal foot along 

the centerline of the fence through all gates.   
5. Payment:  Payment for FENCING will be made at the contract unit price bid per 

lineal foot. 
 
 

U. Bid Item No. 24 – ELECTRICAL 
1. Description:  This item includes all electrical requirements needed for the project 

including, but not limited to the water storage tank, pump house building, 
wastewater pumping station, and wastewater treatment and disposal site as 
indicated on the Drawings and in the Contract Documents.  

2. Work Required:  The work required under this section includes but is not limited 
to the following. 
a. Coordinating with local power supplier to provide electrical service; 
b. Furnishing and installing electrical service and disconnect; 
c. Furnishing and installing control panels and other site electrical work; 
d. Furnishing and installing necessary transformers at the structure;  
e. Furnishing and installing all necessary panels, conduit, wire and fixtures 

for new pumps, structure, and HVAC; 
f. Furnishing and installing conduit and wiring from tank float switch to 

control valve in pump house;  
g. Providing start up services and operator training; 
h. Providing operation and maintenance manuals for all equipment; and 
i. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified.  
3. Unit of Measurement:  Lump Sum 
4. Measurement:  Measurement for the ELECTRICAL will be made as a percentage 

completed of the lump sum. 
5. Payment:  Payment for the ELECTRICAL will be made at the contract unit price 

bid as a lump sum. 
 

V. Bid Item No. 25 – BACKUP GENERATOR AND TRANSFER SWITCH 
1. Description:  This item involves the installation of backup generator, with 

automatic transfer switches and all appurtenances necessary for a complete and 
operational backup power sources, as indicated on the Drawings and in the 
Contract Documents.   
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2. Work Required:  The work required under this section includes but is not limited 
to the following. 
a. Furnishing and installing a backup generator, automatic transfer switch, 

and all accessories; 
b. Furnishing and installing a concrete slab per the Drawings and 

manufacturer’s recommendations. 
c. Anchoring generator to concrete slab per manufacturer’s 

recommendations; 
d. Connecting to electrical components provided in electrical bid item or all 

electrical requirements for a complete project; 
e. Painting exposed metal surfaces; 
f. Testing, start-up, training, and certification; and 
g. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified.  
3. Unit of Measurement:  Lump Sum 
4. Measurement:  Measurement for the BACKUP GENERATORS will be made as 

a percentage completed of the lump sum. 
5. Payment:  Payment for BACKUP GENERATORS will be made at the contract 

unit price bid as a lump sum. 
 
 

W. Bid Item No. 26 – SEED, FERTILIZE, & PLACE EROSION CONTROL MAT 
1. Description:  This item included seeding and fertilizing, with approved mixtures, 

all areas that the Contractor disturbs, which may include but is not limited to 
include haul roads, piping routes, outfall main routes, spoil areas, equipment 
areas, borrow areas, material storage areas.  

2. Work Required:  Work required under this section includes but is not limited to 
the following. 
a. Seed bed preparation; 
b. Seeding and fertilizing the disturbed areas; 
c. Protection of the seeded areas and reseeding as required during the 

maintenance period; 
d. Furnishing and placing erosion control mat on all disturbed areas; and, 
e. All labor, tools, equipment, materials, royalties, and incidentals 

necessary to complete the work as specified. 
3. Unit of Measurement:  Lump Sum 
4. Measurement:  Measurement for SEED, FERTILIZE, & PLACE EROSION 

CONTROL MAT will be made as a percentage completed of the lump sum. 
5. Payment:  Payment for SEED, FERTILIZE, & PLACE EROSION CONTROL 

MAT will be made at the contract unit price bid as a lump sum. 
 
 

END OF SECTION 
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SECTION 01300 

SUBMITTALS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and Special Provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for submitting all 
submittals, including but not limited to, Shop Drawings, Product Data, Samples, and 
other miscellaneous submittals. 

B. Related Sections include the following: 
1. Division 1 Section "Quality Control and Quality Assurance" for submitting test 

and inspection reports and Delegated-Design Submittals. 
2. Division 1 Section “Contract Closeout” for submitting final pay applications and 

O&M Manual 

C. Submittals are categorized into two types:  Action Submittals and Informational 
Submittals, as follows: 
1. Action Submittals:  Written and graphic information submitted by the Contractor 

that requires Engineer’s responsive action.  The following are examples of action 
submittals: 
a. Shop drawings 
b. Product data 
c. Samples 
d. Operation and Maintenance Manuals 
e. Site Usage Plan (Contractor’s staging – including trailer sitting and 

material laydown area) 
f. Payment application 
g. Other requirements found within the technical specifications 

D. Informational Submittal:  Information submitted by the Contractor that does not require 
the Engineer’s responsive action.  Submittals may be rejected for not complying with 
requirements.  The following are examples of informational submittals: 
1. Shop Drawing Schedule 
2. Progress Schedule 
3. Schedule of Submittals 
4. Statement of Qualifications 
5. Construction Photography and Videography 
6. Work Plans 
7. Traffic Plans 
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8. Outage Requests 
9. Proposed Testing Procedures 
10. Test Records and Reports 
11. Vendor Training Outlines/Plans 
12. Test and Start-Up Reports 
13. Certifications 
14. Design Data 
15. Manufacturer(s) Instructions 
16. Record Drawings 
17. Record Shop Drawings 
18. Submittals required by laws, regulations and governing agencies 
19. Warranties, Insurance and Bonds 
20. Contract Close-Out Documents 
21. Material Data Safety Sheets 
22. Other requirements found within the technical specifications 

1.3 RELATED WORK 

A. Additional requirements may be specified in the General Conditions for the Contract. 

B. Additional submittal requirements may be specified in the respective technical 
Specification Sections. 

1.4 SUBMITTAL PROCEDURES 

A. General:  Electronic copies of CAD Drawings of the Contract Drawings will not be 
provided by Engineer for Contractor's use in preparing submittals. 

B. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities in accordance with the General Conditions. 

C. Submittals Schedule:  Submit per the General Conditions 

D. Direct Transmittal from Contractor:  Engineer will not accept submittals from anyone but 
the Contractor. 

E. Processing Time:  Allow enough time for submittal review, including time for 
resubmittals, as follows.  Time for review shall commence on Engineer's receipt of 
submittal. 
1. Initial Review:  Allow 21 days for initial review of each submittal.  Allow 

additional time if processing must be delayed to permit coordination with 
subsequent submittals. Engineer will advise Contractor when a submittal being 
processed must be delayed for coordination.   

2. Allow 21 days for processing each resubmittal. 
3. No extension of the Contract Time will be authorized because of failure to 

transmit submittals enough in advance of the Work to permit processing. 
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F. Contractor’s Responsibilities 
1. All submittals shall be clearly identified as follows: 

a. Date of Submission 
b. Project Number 
c. Submittal Number 
d. Project Name 
e. Contractor Identification 

1) Contractor 
2) Supplier 
3) Manufacturer 
4) Manufacturer or supplier representative 

f. Identification of Product 
g. Reference to Contract Drawing 
h. Reference to Specification Number, Page, and Paragraph 
i. Reference to applicable standards, such as AWWA, ASTM, ASHTO, etc 
j. Indication of Contractor’s approval 
k. Contractor’s Certification statement 
l. Identification of deviations or variances from the Contract Documents, if 

any 
m. Reference to previous submittal (for resubmittals) 
n. Made in America (when required by the Contract Documents) 

2. Submittals shall be clear and legible, and of sufficient size for legibility and 
clarity of the presented data 

3. Submittal Log.  Maintain a log of all submittals.  The submittal log shall be kept 
accurate and up to date.  Provide the submittal log to the Engineer, if requested 
by the Owner or Engineer.  This log should include the following items (as 
applicable): 
a. Description 
b. Submittal Number 
c. Date transmitted to the Engineer 
d. Date returned to Contractor (from Engineer) 
e. Status of Submittal (Reviewed/Reviewed and Noted/etc) 
f. Date of Resubmittal to Engineer and Return from Engineer (if applicable 

and repeat as necessary) 
g. Distribution to subcontractors, suppliers, fabricators, installers, 

authorities having jurisdiction, and others as required. 
h. Date material released for fabrication 
i. Projected (or actual) delivery date 

4. Numbering System:  Utilize the following submittal identification numbering 
system: 
a. The first five digits shall be the applicable Specification Section Number. 
b. The next three digits shall be the sequential number of each separate item 

or drawing submitted under each Specification Section, in the 
chronological order submitted, starting at 1. 

c. The last character shall be the letter R followed by a digit, if a 
resubmittal is required, starting with 1 and continuing with sequential 
numbers.  A typical submittal number would be as follows: 

a) 03300-3-R2 
b) 03300 = Specification section for Concrete. 
c) 3 = the third different submittal under this Section. 
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d) R2 = the third submission (second resubmission) of that 
particular submittal. 

5. Variances 
a. Notify the Engineer in writing, at the time of submittal, of any variations 

or deviations in the submittals from the requirements of the Contract 
Documents per the General Conditions. 

b. Notify the Engineer in writing, at the time of re-submittal (resubmission), 
of all variations or deviations from previous submission of that particular 
shop drawing, except those deviations which are the specific result of 
prior comments from the Engineer.  

6. Contractor’s Certification 
a. Each submittal shall have affixed to it the following Certification 

Statement: 
1) ”Certification Statement: By this statement, I hereby represent 

that I have met the requirements of subsection 7.16.A of the 
General Conditions, satisfied the Contractor’s obligations under 
the Contract Documents with respect to Contractor’s review of 
submittals, and that (enter company name) approves the 
submittal.” 

b. Each submittal shall bear the above Certification Statement on the cover 
sheet. 

c. Each certification statement shall be signed and dated by the individual 
that reviewed and approved the information prior to submitting the 
documents to the Engineer. 

G. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, 
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary 
for performance of construction activities.  

H. Use for Construction:  Use only final submittals with mark indicating action taken by 
Engineer in connection with construction. 

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

A. General:  Prepare and submit Action Submittals required by individual Specification 
Sections. 
1. Number of Copies:  Submit five hard copies (paper) of each submittal, unless 

otherwise indicated.  Engineer will return two copies.  Mark up and retain one 
returned copy as a Project Record Document. 

2. Electronic Submittal: Contractor may, at their option, provide Action Submittals 
in an electronic format provided the following conditions are met: 
a. The submittal contains no pages or sheets larger than 24 x 36 inches 
b. The entire submittal is included in a single file. 
c. Electronic files are PDF format (with printing enabled). 
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B. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not 
base Shop Drawings on reproductions of the Contract Documents or standard printed 
data. 
1. Preparation:  Include the following information, as applicable: 

a. Dimensions. 
b. Identification of products. 
c. Fabrication and installation drawings. 
d. Roughing-in and setting diagrams. 
e. Wiring diagrams showing field-installed wiring, including power, signal, 

and control wiring. 
f. Shop work manufacturing instructions. 
g. Templates and patterns. 
h. Schedules. 
i. Design calculations. 
j. Compliance with specified standards. 
k. Notation of coordination requirements. 
l. Notation of dimensions established by field measurement. 

2. Wiring Diagrams:  Differentiate between manufacturer-installed and field-
installed wiring. 

3. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit 
Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no 
larger than 24 by 36 inches (610 by 915 mm). 

C. Product Data:  Collect information into a single submittal for each element of 
construction and type of product or equipment. 
1. If information must be specially prepared for submittal because standard printed 

data are not suitable for use, submit as Shop Drawings, not as Product Data. 
2. Mark each copy of each submittal to show which products and options are 

applicable. 
3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 
b. Manufacturer's product specifications. 
c. Manufacturer's installation instructions. 
d. Standard color charts. 
e. Manufacturer's catalog cuts. 
f. Wiring diagrams showing factory-installed wiring. 
g. Printed performance curves. 
h. Operational range diagrams. 
i. Mill reports. 
j. Standard product operating and maintenance manuals. 
k. Compliance with recognized trade association standards. 
l. Compliance with recognized testing agency standards. 
m. Application of testing agency labels and seals. 
n. Notation of coordination requirements. 

D. Samples:  Furnish samples required by the Contract Documents for the Engineer’s 
approval.  Samples shall be delivered to the Engineer as specified or directed.  Unless 
specified otherwise, provide at least two samples of each required item.  Materials or 
equipment for which samples are required shall not be used in the work unless and until 
approved by Engineer. 
1. Preparation:  Include the following information, as applicable: 
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a. Physical examples of the work 
b. Small cuts or containers of materials 
c. Complete units of repetitively used products 
d. Color/texture/patterns swatches 
e. Specimens for coordination of visual effects, graphic symbols, and other 

specified units of work 

E. Operation and Maintenance Manuals 
1. Submit in assembled manuals as specified in Division 1 Section “Contract 

Closeout”.  Such manuals shall include detailed instructions for Owner personnel 
on safe operation procedures, controls, start-up, shut-down, emergency 
procedures, storage, protection, lubrication, testing, trouble-shooting, 
adjustments, repair procedures, and other maintenance requirements. 

F. Site Usage Plan 
1. Submit a proposed site staging plan, including but not limited to the location of 

office trailers, storage trailers and material laydown.  Such plan shall be a graphic 
presentation (drawing) of the proposed locations; and, shall include on-site traffic 
modifications, and temporary utilities, as may be applicable. 

G. Payment Application 
1. If an application form is included in the Contract Documents, use that form 

unless otherwise approved by the Engineer and Owner.  If an application form is 
not included in the Contract Documents, Contractor may purpose a form for 
approval. 

2.2 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by other Specification 
Sections. 
1. Number of Copies:  Submit two copies of each submittal, unless otherwise 

indicated.  Engineer will not return copies. 
2. Certificates and Certifications:  Provide a notarized statement that includes 

signature of entity responsible for preparing certification.  Certificates and 
certifications shall be signed by an officer or other individual authorized to sign 
documents on behalf of that entity. 

3. Test and Inspection Reports:  Comply with requirements in Division 1 Section 
"Quality Control and Quality Assurance." 

4. Electronic Submittal: Contractor may, at their option, provide Action Submittals 
in an electronic format provided the following conditions are met: 
a. The submittal contains no pages or sheets larger than 24 x 36 inches 
b. The entire submittal is included in a single file. 
c. Electronic files are PDF format (with printing enabled). 

B. Shop Drawing Schedule 
1. Prepare and submit a schedule indicating when shop drawings are required to be 

submitted to support the as-planned construction schedule.  The submittal 
schedule shall allow sufficient time for preparation and submittal, review and 
response, and fabrication and delivery to support the construction schedule. 
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C. Progress Schedule 
1. Prepare and submit construction schedules and monthly status reports as 

specified. 

D. Schedule of Submittals 
1. Prepare and submit schedule of submittals as specified in the General Conditions. 

E. Statements of Qualifications 
1. Prepare written information that demonstrates capabilities and experience of firm 

or person.  Include lists of completed projects with project names and addresses, 
names and addresses of Engineers and owners, and other information specified. 

F. Construction Photography and Videography 
1. Provide to the Engineer periodic construction photographs and videography as 

specified – including but not limited to preconstruction photographs and/or 
video, monthly progress photos and/or video and post-construction photographs 
and/or video. 

G. Work Plans 
1. Prepare and submit copies of all work plans needed to demonstrate to the 

Engineer and Owner that Contractor has adequately thought-out the means and 
methods of construction and their interface with existing facilities.  Work plans 
and follow-up preparatory meetings shall be conducted for all major work items.  
All parties involved in the construction of that work item shall attend preparatory 
meeting. 

H. Traffic Plans 
1. Prepare traffic plans where and when required by the Contract Documents and 

local ordinances or regulations.  If Contractor is not already knowledgeable about 
local ordinances and regulations regarding traffic requirements, become familiar 
with such requirements and include all costs for preparation and submittal of 
traffic management plan, as specified.  In addition, unless a supplemental 
payment provision is provided in the bid form, include the cost of all police 
attendance, when required. 

I. Outage Requests 
1. Provide sufficient notification of any outages required (electrical, flow process, 

etc.) as may be required to tie-in new work into the existing facilities.  Unless 
specified otherwise elsewhere, a minimum of seven calendar days notice shall be 
provided.  

J. Proposed Testing Procedures 
1. Prepare and submit testing procedures proposed to perform testing required by 

the various technical specifications. 

K. Test Records and Reports 
1. Provide copies of all test records and reports as specified in the various technical 

specifications. 
2. Material Test Reports:  Prepare reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting test results of material 
for compliance with requirements. 
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3. Preconstruction Test Reports:  Prepare reports written by a qualified testing 
agency, on testing agency's standard form, indicating and interpreting results of 
tests performed before installation of product, for compliance with performance 
requirements. 

4. Compatibility Test Reports:  Prepare reports written by a qualified testing 
agency, on testing agency's standard form, indicating and interpreting results of 
compatibility tests performed before installation of product.  Include written 
recommendations for primers and substrate preparation needed for adhesion. 

5. Field Test Reports:  Prepare reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of field tests 
performed either during installation of product or after product is installed in its 
final location, for compliance with requirements. 

6. Product Test Reports:  Prepare written reports indicating current product 
produced by manufacturer complies with requirements.  Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified 
testing agency, or on comprehensive tests performed by a qualified testing 
agency. 

7. Manufacturer's Field Reports:  Prepare written information documenting factory-
authorized service representative's tests and inspections.  Include the following, 
as applicable: 
a. Name, address, and telephone number of factory-authorized service 

representative making report. 
b. Statement on condition of substrates and their acceptability for 

installation of product. 
c. Statement that products at Project site comply with requirements. 
d. Summary of installation procedures being followed, whether they 

comply with requirements and, if not, what corrective action was taken. 
e. Results of operational and other tests and a statement of whether 

observed performance complies with requirements. 
f. Statement whether conditions, products, and installation will affect 

warranty. 
g. Other required items indicated in individual Specification Sections. 

L. Vendor Training Outlines/Plans 
1. At least two weeks before scheduled training of Owner’s personnel, provide 

lesson plans for vendor training in accordance with the specification for O&M 
manuals. 

M. Test and Start-up Reports 
1. Manufacturer(s) shall perform all pre-start-up installation inspection, 

calibrations, alignments, and performance testing as specified in the respective 
technical specifications.  Provide copies of all such test and start-up reports. 

N. Certifications 
1. Provide various certifications as required by the technical specifications.  Such 

certifications shall be signed by an officer (of the firm) or other individual 
authorized to sign documents of behalf of that entity. 

2. Certifications may include, but are not limited to: 
a. Welding certifications and welders qualifications 
b. Certifications of Installation, Testing and Training for all equipment 
c. Material Testing reports furnished by an independent testing firm 
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d. Certifications from manufacturer(s) for specified factory testing 
e. Product Certificates:  Prepare written statements on manufacturer's 

letterhead certifying that product complies with requirements. 
f. Installer Certificates:  Prepare written statements on manufacturer's 

letterhead certifying that Installer complies with requirements and, where 
required, is authorized for this specific Project. 

g. Manufacturer Certificates:  Prepare written statements on manufacturer's 
letterhead certifying that manufacturer complies with requirements.  
Include evidence of manufacturing experience where required. 

h. Material Certificates:  Prepare written statements on manufacturer's 
letterhead certifying that material complies with requirements. 

O. Design Data 
1. Prepare written and graphic information, including, but not limited to, 

performance and design criteria, list of applicable codes and regulations, and 
calculations.  Include list of assumptions and other performance and design 
criteria and a summary of loads.  Include load diagrams if applicable.  Provide 
name and version of software, if any, used for calculations.  Include page 
numbers. 

P. Manufacturer(s) Instructions  
1. Prepare written or published information that documents manufacturer's 

recommendations, guidelines, and procedures for installing or operating a 
product or equipment.  Include name of product and name, address, and 
telephone number of manufacturer.  Include the following, as applicable: 
a. Preparation of substrates. 
b. Required substrate tolerances. 
c. Sequence of installation or erection. 
d. Required installation tolerances. 
e. Required adjustments. 
f. Recommendations for cleaning and protection. 

Q. Record Drawings 
1. No later than Substantial Completion, submit a record of all changes during 

construction not already incorporated into drawings – in accordance with 
Division 1 Contract Closeout. 

R. Record Shop Drawings 
1. Before final payment is made, furnish one set of record shop drawings to the 

Engineer.  These record shop drawings shall be in conformance with the 
approved documents and should show any field conditions which may affect 
their accuracy. 

S. Submittals required by laws, regulations and governing agencies 
1. Prepare and submit all documentation required by state or local law, regulation or 

government agency directly to the applicable agency.  This includes, but is not 
limited to, notifications, reports, certifications, certified payroll (for projects 
subject to wage requirements) and other documentation required to satisfy all 
requirements.  Provide to Engineer one hard copy or electronic copy of each 
submittal made in accordance with this paragraph. 
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T. Warranties, Insurance Certificates and Bonds 
1. Prepare written information indicating current status of insurance or bonding 

coverage.  Include name of entity covered by insurance or bond, limits of 
coverage, amounts of deductibles, if any, and term of the coverage. 

2. Assemble a booklet or binder of all warranties and bonds as specified in the 
various technical specifications and in accordance with the Division 1 Contract 
Closeout.  Provide two originals to the Engineer. 

U. Contract Close-Out Documents 
1. Submit documentation as indicated in Division 1 Contract Closeout. 

V. Material Safety Data Sheets 
1. Submit information directly to Owner.  If submitted to Engineer, Engineer will 

not review this information but will return it with no action taken. 

W. Other requirements of the technical Specification Sections 
1. Comply with all other requirements of the technical specification sections. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Coordination of Submittal Times:  Prepare and transmit each submittal sufficiently in 
advance of performing the related work or other applicable activities, or within the time 
specified in the individual work or other related Sections, so that the installation will not 
be delayed by processing times including disapproval and resubmittal (if required).  
Coordinate with other submittals, testing, purchasing, fabrication, delivery and similar 
sequenced activities.   

B. Before submission to the Engineer, review shop drawings as follows: 
1. Make corrections and add field measurements, as required 
2. Use any color for its notations except red (reserved for the Engineer’s notations) 

and black (to be able to distinguish notations on black and white documents) 
3. Include Contractor’s Certification statement 
4. Provide field measurements (as needed) 
5. Coordinate with other submittals 
6. Indicate relationships to other features of the work 
7. Highlight information applicable to the work and/or delete information not 

applicable to the work 

3.2 ENGINEER'S  ACTION 

A. General:  Engineer will not review submittals that do not bear required certification 
statement, signature, and date of the responsible person and will return them without 
action. 

B. Action Submittals:  Engineer will review each submittal, make marks to indicate 
corrections or modifications required, and return it.  Engineer  will stamp each submittal 
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with an action stamp and will mark stamp appropriately to indicate action taken, as 
follows: 
1. “Reviewed” – This code is assigned when there are no notations or comments on 

the submittal.  When returned under this code the Contractor may release the 
equipment and/or material for manufacture. 

2. “Reviewed and Noted” –This code is assigned when a confirmation of notations 
and comments IS NOT required by the Contractor.  The Contractor may release 
the equipment or material for manufacture; however, all notations and comments 
must be incorporated into the final product. 

3. “Revise and Resubmit” –This combination of codes is assigned when notations 
and comments are extensive enough to require a resubmittal of the entire 
package.  This resubmittal is to address all comments, omissions and non-
conforming items that were noted.  

C. Informational Submittals:  Engineer will review each submittal and will not return it, or 
will reject and return it if it does not comply with requirements.   

D. Submittals not required by the Contract Documents will not be reviewed and may be 
discarded. 

END OF SECTION 
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SECTION 01320 

CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and Special Provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for documenting the 
progress of construction during performance of the Work, including the following: 
1. Preliminary Construction Schedule. 
2. Contractor's Progress Schedule. 
3. Submittals Schedule. 
4. Daily construction reports. 

B. Related Sections include the following: 
1. Special Provisions "Progress Meetings" for submitting and distributing meeting 

and conference minutes. 
2. Division 1 Section "Submittals" for submitting schedules and reports. 
3. Division 1 Section " Quality Control and Quality Assurance" for submitting a 

schedule of tests and inspections. 
4. Division 1 Section "Contract Closeout" for submitting Project Record 

Documents at Project closeout. 

1.3 DEFINITIONS 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, 
monitoring, and controlling the construction project.  Activities included in a construction 
schedule consume time and resources. 
1. Critical activities are activities on the critical path.  They must start and finish on 

the planned early start and finish times. 
2. Predecessor activity is an activity that must be completed before a given activity 

can be started. 

B. Event:  The starting or ending point of an activity. 

C. Float:  The measure of leeway in starting and completing an activity. 
1. Float time is not for the exclusive use or benefit of either Owner or Contractor, 

but is a jointly owned, expiring Project resource available to both parties as 
needed to meet schedule milestones and Contract completion date. 

2. Free float is the amount of time an activity can be delayed without adversely 
affecting the early start of the following activity. 
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3. Total float is the measure of leeway in starting or completing an activity without 
adversely affecting the planned Project completion date. 

D. Fragnet:  A partial or fragmentary network that breaks down activities into smaller 
activities for greater detail. 

E. Milestone:  A key or critical point in time for reference or measurement. 

F. Network Diagram:  A graphic diagram of a network schedule, showing activities and 
activity relationships. 

1.4 SUBMITTALS 

A. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include lists of completed projects with 
project names and addresses, names and addresses of Engineers and owners, and other 
information specified. 

B. Preliminary Construction Schedule:  Submit two printed copies; one a single sheet of 
reproducible media, and one a print. 

C. Contractor's Construction Schedule:  Submit two printed copies of initial schedule, one a 
reproducible print and one a blue- or black-line print, large enough to show entire 
schedule for entire construction period. 

D. Daily Construction Reports:  Submit 2 copies at monthly intervals.  

1.5 COORDINATION 

A. Coordinate preparation and processing of schedules and reports with performance of 
construction activities and with scheduling and reporting of separate contractors. 

B. Coordinate Progress Schedule, list of subcontracts, Submittals Schedule, progress reports, 
payment requests, and other required schedules and reports. 
1. Secure time commitments for performing critical elements of the Work from 

parties involved. 
2. Coordinate each construction activity in the network with other activities and 

schedule them in proper sequence. 

PART 2 - PRODUCTS 

2.1 CONTRACTOR'S PROGRESS SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of 
Substantial Completion. 
1. Contract completion date shall not be changed by submission of a schedule that 

shows an early completion date, unless specifically authorized by Change Order. 
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2. Procurement Activities:  Include procurement process activities for long lead 
items and major items, requiring a cycle of more than 60 days, as separate 
activities in schedule.  Procurement cycle activities include, but are not limited 
to, submittals, approvals, purchasing, fabrication, and delivery. 

3. Submittal Review Time:  Include review and resubmittal times indicated in 
Division 1 Section "Submittal Procedures" in schedule.  Coordinate submittal 
review times in Contractor's Construction Schedule with Submittals Schedule. 

4. Startup and Testing Time:  Include time for startup and testing. 
5. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion, and allow time for Engineer's administrative procedures 
necessary for certification of Substantial Completion. 

B. Constraints:  Include constraints and work restrictions indicated in the Contract 
Documents and as follows in schedule, and show how the sequence of the Work is 
affected. 

C. Milestones:  Include milestones indicated in the Contract Documents in schedule, 
including, but not limited to, the Notice to Proceed, Substantial Completion, and Final 
Completion. 

D. Contract Modifications:  For each proposed contract modification and concurrent with its 
submission, prepare a time-impact analysis using fragnets to demonstrate the effect of the 
proposed change on the overall project schedule. 

2.2 PRELIMINARY CONSTRUCTION SCHEDULE 

A. Bar-Chart Schedule:  Submit preliminary horizontal bar-chart-type construction schedule 
at the preconstruction conference. 

B. Preparation:  Indicate each significant construction activity separately.  Identify first 
workday of each week with a continuous vertical line.  Outline significant construction 
activities for construction. Include cash requirement prediction based on indicated 
activities. 

2.3 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 
information concerning events at Project site: 
1. List of subcontractors at Project site. 
2. List of separate contractors at Project site. 
3. Approximate count of personnel at Project site. 
4. High and low temperatures and general weather conditions. 
5. Accidents. 
6. Meetings and significant decisions. 
7. Daily work progress. 
8. Unusual events (refer to special reports). 
9. Stoppages, delays, shortages, and losses. 
10. Meter readings and similar recordings. 
11. Emergency procedures. 
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12. Orders and requests of authorities having jurisdiction. 
13. Change Orders received and implemented. 
14. Work Change Directives received. 
15. Services connected and disconnected. 
16. Equipment or system tests and startups. 
17. Partial Completions and occupancies. 
18. Substantial Completions authorized. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Progress Schedule Updating:  At monthly intervals, update schedule to 
reflect actual construction progress and activities.  Progress schedule shall be submitted 
to the Engineer monthly with the progress payment. 
1. Include a report with updated schedule that indicates every change, including, but 

not limited to, changes in logic, durations, actual starts and finishes, and activity 
durations. 

2. As the Work progresses, indicate Actual Completion percentage for each activity. 

B. Distribution:  Distribute copies of approved schedule to Engineer, Owner, separate 
testing and inspecting agencies, and other parties identified by Contractor with a need-to-
know schedule responsibility. 
1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and 

post in the same locations.  Delete parties from distribution when they have 
completed their assigned portion of the Work and are no longer involved in 
performance of construction activities. 

END OF SECTION 
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SECTION 01340 

REQUESTS FOR INFORMATION (RFI) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings, Technical Specifications, Addenda, and general provisions of the Contract, 
including Contract General Conditions and Supplementary General Conditions and other 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section contains the procedures to be followed by Contractor for submitting a 
Request for Information (RFI) upon discovery of any apparent conflicts, omissions, or 
errors in the Contract Documents or Drawings or upon having any question concerning 
Information.  

B. RFI Administrative Requirements 

C. RFI Procedures 

D. RFI Execution 

E. RELATED SECTIONS 
1. Division 1 Section "Product Requirements" for product options, substitutions, 

omissions, and improper descriptions. 

1.3 DEFINITIONS 

A. Request for Information:  A document submitted by the Contractor requesting 
clarification of a portion of the Contract Documents, hereinafter referred to as an RFI. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Description: Section provides procedure for Contractors to obtain interpretation or 
clarification of the Contract Documents, or identify apparent conflicts, omissions, or 
errors in the Contract Documents.  

B. Responsible Person for Contractor: Submit name of the individual authorized to receive 
Requests for Information documents, and who is responsible for forwarding Request.  

C. RFI Format: Submit all Requests for Information on the form attached at the back of this 
Section. 
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1.5 CONTRACTOR’S REQUESTS FOR INFORMATION (RFIs) 

A. Contractor's Requests for Information (RFIs):  Should Contractor be unable to determine 
from the Contract Documents the exact material, process, or system to be installed; or 
when the elements of construction are required to occupy the same space (interference); 
or when an item of Work is described differently at more than one place in the Contract 
Documents; the Contractor shall request that the Engineer make an interpretation of the 
requirements of the Contract Documents to resolve such matters.  Contractor shall 
comply with procedures specified herein to make Requests for Information (RFIs). 

B. Submission of RFIs:  RFIs shall be prepared and submitted on a form provided by the 
Engineer.   
1. Forms shall be completely filled in, and if prepared by hand, shall be fully legible 

after scanning or photocopying. 
2. Each RFI shall be given a discrete, consecutive number starting with 1. 
3. Each page of the RFI and each attachment to the RFI shall bear the following: 

a. Date of Submission 
b. Project Number 
c. Project Name 
d. RFI Number 
e. Descriptive Title 

4. Contractor shall sign all RFIs attesting to good faith effort to determine from the 
Contract Documents the information requested for Information.  Frivolous RFIs 
shall be subject to reimbursement from Contractor to the Owner for fees charged 
by Engineer, Engineer’s consultants and other design professions engaged by the 
Owner. 

C. Subcontractor-Initiated and Supplier-Initiated RFIs:  RFIs from subcontractors and 
material suppliers shall be submitted through, be reviewed by and be attached to an RFI 
prepared, signed and submitted by Contractor.  RFIs submitted directly by subcontractors 
or material suppliers will be returned unanswered to the Contractor.  
1. Contractor shall review all subcontractor- and supplier-initiated RFIs and take 

actions to resolve issues of coordination, sequencing and layout of the Work. 
2. RFIs submitted to request clarification of issues related to means, methods, 

techniques and sequences of construction or for establishing trade jurisdictions 
and scopes of subcontracts will be returned without Information.  Such issues are 
solely the Contractor's responsibility. 

3. Contractor shall be responsible for delays resulting from the necessity to 
resubmit an RFI due to insufficient or incorrect information presented in the RFI. 

D. Unacceptable Uses for RFIs:  RFIs shall not be used to request the following: 
1. Approval of submittals (use procedure specified in Section 01300 - Submittals) 
2. Approval of substitutions (refer to 01600 - Product Requirements) 
3. Changes that entail change in Contract Time and Contract Sum (comply with 

provisions of the General Conditions) 
4. Different methods of performing Work than those indicated in the Contract 

Drawings and Specifications (comply with provisions of the General Conditions). 

E. RFI Log:  Contractor shall prepare and maintain a log of RFIs, and at any time requested 
by the Engineer or Owner, the Contractor shall furnish copies of the log showing all 
outstanding RFIs. 
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PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

3.1 Submit per the General Conditions. Additionally, electronic RFI requests will be accepted.  
Notification time begins from the date stamp of the Engineer’s mail or email received date. 

3.2 Requested Information:  Contractor shall carefully study the Contract Documents, in particular to 
ensure that information sufficient for Information of requirements of the Contract Documents is 
not included.  RFIs that request Information of requirements clearly indicated in the Contract 
Documents will be returned without Information. 

A. In all cases in which RFIs are issued to request clarification of issues related to means, 
methods, techniques and sequences of construction, for example, pipe and duct routing, 
clearances, specific locations of Work shown diagrammatically, apparent interferences 
and similar items, the Contractor shall furnish all information required for the Engineer or 
Owner to analyze and/or understand the circumstances causing the RFI and prepare a 
clarification or direction as to how the Contractor shall proceed. 

B. If information included with this type RFI by the Contractor is insufficient, the RFI will 
be returned unanswered. 

3.3 Response Time: Request clarifications or information immediately upon discovery of need. 
Submit RFI's in a timely manner allowing full response time to avoid impacting Progress 
Schedule. 

A. Engineer, whose decision will be final, shall resolve issues and respond to questions of 
Contractor, in most cases, within fourteen (14) days. Actual time may be lengthened for 
complex issues, or shortened for expedited situations, as mutually agreed in writing. 

B. After submission of an RFI by Contractor and prior to receipt of the RFI response from 
Engineer, the Contractor proceeds with affected Work at own risk. Any portion of the 
Work not constructed in accordance with Engineer interpretation, clarification, 
instruction or decision is subject to removal and replacement at Contractor expense. 

3.4 Disputed Requirements:  In the event the Contractor believes that a clarification by the Engineer 
results in additional cost or time, Contractor shall comply with the Contract General Conditions. 

END OF SECTION 
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SECTION 01400 

QUALITY CONTROL AND QUALITY ASSURANCE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Contract Documents including, but not limited to Drawings and Special Provisions, 
General and Supplementary Conditions, other Division 1 through 16 Specification 
Sections, and Appendices to the Contract Documents, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for quality assurance 
and quality control. 

B. Testing and inspecting services are required to verify compliance with requirements 
specified or indicated.  These services do not relieve Contractor of responsibility for 
compliance with the Contract Document requirements. 
1. Specific quality-control requirements for individual construction activities are 

specified in the Sections that specify those activities.  Requirements in those 
Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's quality-
control procedures that facilitate compliance with the Contract Document 
requirements. 

3. Requirements for Contractor to provide quality-control services required by 
Engineer, Owner, or authorities having jurisdiction are not limited by provisions 
of this Section. 

1.3 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and 
during execution of the Work to guard against defects and deficiencies and ensure that 
proposed construction complies with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and 
after execution of the Work to evaluate that completed construction complies with 
requirements.  Services do not include contract enforcement activities performed by 
Engineer. 

C. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  
Testing laboratory shall mean the same as testing agency. 
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1.4 SUBMITTALS 

A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include proof of qualifications in the form 
of a recent report on the inspection of the testing agency by a recognized authority. 

B. Reports:  Prepare and submit certified written reports that include the following: 
1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Ambient conditions at time of sample taking and testing and inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies 

with the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

C. Permits, Licenses, and Certificates:  For Owner's records, submit to the Engineer copies 
of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, 
notices, receipts for fee payments, judgments, correspondence, records, and similar 
documents, established for compliance with standards and regulations bearing on 
performance of the Work. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  A firm experienced in producing products similar to those 
indicated for this Project and with a record of successful in-service performance, as well 
as sufficient production capacity to produce required units. 

B. Factory-Authorized Service Representative Qualifications:  An authorized representative 
of manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated 
for this Project. 

C. Installer Qualifications:  A firm or individual experienced in installing, erecting, or 
assembling work similar in material, design, and extent to that indicated for this Project, 
whose work has resulted in construction with a record of successful in-service 
performance. 

D. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems 
similar to those indicated for this Project and with a record of successful in-service 
performance. 
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E. Testing Agency Qualifications:  An agency with the experience and capability to conduct 
testing and inspecting indicated, as documented by ASTM E 548, and that specializes in 
types of tests and inspections to be performed. 

F. Preconstruction Testing:  Testing agency shall perform preconstruction testing for 
compliance with specified requirements for performance and test methods. 
1. Contractor responsibilities include the following: 

a. Provide test specimens and assemblies representative of proposed 
materials and construction.  Provide sizes and configurations of 
assemblies to adequately demonstrate capability of product to comply 
with performance requirements. 

b. Submit specimens in a timely manner with sufficient time for testing and 
analyzing results to prevent delaying the Work. 

2. Testing Agency Responsibilities:  Submit a certified written report of each test, 
inspection, and similar quality-assurance service to Engineer, with copy to 
Contractor.  Interpret tests and inspections and state in each report whether tested 
and inspected work complies with or deviates from the Contract Documents. 

G. Control of Installation 
1. Monitor quality control over suppliers, products, services, site conditions, and 

workmanship, to produce Work of specified quality. 
2. Comply with manufacturers' instructions, including each step in sequence. 
3. Examine the areas and conditions where Work is to be performed and notify the 

Owner of conditions detrimental to the proper and timely completion of the 
Work. Do not proceed with the Work until unsatisfactory conditions have been 
corrected by the Contractor in a manner acceptable to the Engineer. 

4. Request clarification from Engineer should manufacturers' instructions conflict 
with Contract Documents. The clarification shall be received prior to proceeding. 

5. Comply with specified standards as minimum quality for the Work except where 
more stringent tolerances, codes, or specified requirements indicate higher 
standards or more precise workmanship. 

6. Work shall be performed by persons qualified to produce workmanship of 
specified quality. 

1.6 QUALITY CONTROL 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's 
responsibility, Owner will engage a qualified testing agency or Engineer to perform these 
services. 
1. Owner will furnish Contractor with names, addresses, and telephone numbers of 

testing agencies engaged and a description of the types of testing and inspecting 
they are engaged to perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated 
by work that failed to comply with the Contract Documents will be charged to 
Contractor.   

B. Contractor Responsibilities:  Unless otherwise indicated, provide quality-control services 
specified and required by authorities having jurisdiction. 
1. Contractor shall, engage a qualified testing agency to perform these quality-

control services.   
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a. Contractor shall not employ the same entity engaged by Owner, unless 
agreed to in writing by Owner. 

2. Notify testing agencies at least 24 hours in advance of time when Work that 
requires testing or inspecting will be performed.   

3. Contractor shall, submit a certified written report, in duplicate, of each quality-
control service. 

4. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

5. Submit additional copies of each written report directly to authorities having 
jurisdiction, when they so direct. 

C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, 
including service connections.  Report results in writing. 

D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were 
Contractor's responsibility, provide quality-control services, including retesting and 
reinspecting, for construction that revised or replaced Work that failed to comply with 
requirements established by the Contract Documents.  

E. Testing Agency Responsibilities:  Cooperate with Engineer and Contractor in 
performance of duties.  Provide qualified personnel to perform required tests and 
inspections. 
1. Notify Engineer and Contractor promptly of irregularities or deficiencies 

observed in the Work during performance of its services. 
2. Interpret tests and inspections and state in each report whether tested and 

inspected work complies with or deviates from requirements. 
3. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 
4. Do not release, revoke, alter, or increase requirements of the Contract Documents 

or approve or accept any portion of the Work. 
5. Do not perform any duties of Contractor. 

F. Associated Services:  Cooperate with agencies performing required tests, inspections, and 
similar quality-control services, and provide reasonable auxiliary services as requested.  
Notify agency sufficiently in advance of operations to permit assignment of personnel.  
Provide the following: 
1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing 

and inspecting.  Assist agency in obtaining samples.   
4. Facilities for storage and field-curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control 

by testing agency. 
7. Security and protection for samples and for testing and inspecting equipment at 

Project site. 

G. Coordination:  Coordinate sequence of activities to accommodate required quality-
assurance and quality-control services with a minimum of delay and to avoid necessity of 
removing and replacing construction to accommodate testing and inspecting. 
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1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 
1. Provide materials and comply with installation requirements specified in other 

Sections of these Specifications.  Restore patched areas and extend restoration 
into adjoining areas in a manner that eliminates evidence of patching. 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 
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SECTION 01500 

CONSTRUCTION AND TEMPORARY FACILITIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and Special Provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes requirements for temporary facilities and controls, including 
temporary utilities, support facilities, and security and protection facilities. 

B. Temporary utilities include, but are not limited to, the following: 
1. Sewers and drainage. 
2. Water service and distribution. 
3. Sanitary facilities, including toilets, wash facilities, and drinking-water facilities. 
4. Heating and cooling facilities. 
5. Ventilation. 
6. Electric power service. 
7. Lighting. 
8. Telephone service. 

C. Support facilities include, but are not limited to, the following: 
1. Temporary roads and paving. 
2. Dewatering facilities and drains. 
3. Project identification and temporary signs. 
4. Waste disposal facilities. 
5. Field offices. 
6. Storage and fabrication sheds. 
7. Lifts and hoists. 
8. Temporary elevator usage. 
9. Temporary stairs. 
10. Construction aids and miscellaneous services and facilities. 

D. Security and protection facilities include, but are not limited to, the following: 
1. Environmental protection. 
2. Stormwater control. 
3. Tree and plant protection. 
4. Pest control. 
5. Site enclosure fence. 
6. Security enclosure and lockup. 
7. Barricades, warning signs, and lights. 
8. Covered walkways. 
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9. Temporary enclosures. 
10. Temporary partitions. 
11. Fire protection. 

E. Related Sections include the following: 
1. Division 1 Section "Submittals" for procedures for submitting copies of 

implementation and termination schedule and utility reports. 
2. Division 1 Section "Execution Requirements" for progress cleaning 

requirements. 

1.3 DEFINITIONS 

A. Permanent Enclosure:  As determined by Engineer, permanent or temporary roofing is 
complete, insulated, and weathertight; exterior walls are insulated and weathertight; and 
all openings are closed with permanent construction or substantial temporary closures. 

1.4 USE CHARGES 

A. General:  Cost or use charges for temporary facilities are not chargeable to Owner or 
Engineer and shall be included in the Contract Sum.  Allow other entities to use 
temporary services and facilities without cost, including, but not limited to, the following: 
1. Owner's construction forces. 
2. Occupants of Project. 
3. Engineer. 
4. Testing agencies. 
5. Personnel of authorities having jurisdiction. 

B. Electric Power Service:  Pay electric power service use charges, whether metered or 
otherwise, for electricity used by all entities engaged in construction activities at Project 
site. 

1.5 QUALITY ASSURANCE 

A. Standards:  Comply with ANSI A10.6, NECA's "Temporary Electrical Facilities," and 
NFPA 241. 
1. Trade Jurisdictions:  Assigned responsibilities for installation and operation of 

temporary utilities are not intended to interfere with trade regulations and union 
jurisdictions. 

2. Electric Service:  Comply with NECA, NEMA, and UL standards and 
regulations for temporary electric service.  Install service to comply with 
NFPA 70. 

B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use.  Obtain required certifications and permits. 
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1.6 PROJECT CONDITIONS 

A. Conditions of Use:  The following conditions apply to use of temporary services and 
facilities by all parties engaged in the Work: 
1. Keep temporary services and facilities clean and neat. 
2. Relocate temporary services and facilities as required by progress of the Work. 

1.7 HAUL ROUTES 

A. Obtain Owner approval of haul routes. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Provide new materials.  Undamaged, previously used materials in serviceable 
condition may be used if approved by Engineer.  Provide materials suitable for use 
intended. 

B. Water:  Potable. 

2.2 EQUIPMENT 

A. General:  Provide equipment suitable for use intended. 

B. Field Offices: Mobile units or other suitable unit with lockable entrances, operable 
windows, and serviceable finishes; heated and air conditioned; on foundations adequate 
for normal loading.   

C. Fire Extinguishers:  Hand carried, portable, UL rated.  Provide class and extinguishing 
agent as indicated or a combination of extinguishers of NFPA-recommended classes for 
exposures. 
1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, 

and size required by location and class of fire exposure. 

D. Self-Contained Toilet Units:  Single-occupant units of chemical, aerated recirculation, or 
combustion type; vented; fully enclosed with a glass-fiber-reinforced polyester shell or 
similar nonabsorbent material. 

E. Drinking-Water Fixtures: Containerized, tap-dispenser, bottled-water drinking-water 
units, including paper cup supply. 

F. Heating Equipment:  Unless Owner authorizes use of permanent heating system, provide 
vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space 
thermostatic control. 
1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type 

heating units is prohibited. 
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2. Heating Units:  Listed and labeled, by a testing agency acceptable to authorities 
having jurisdiction, and marked for intended use for type of fuel being consumed. 

G. Electrical Outlets:  Properly configured, NEMA-polarized outlets to prevent insertion of 
110- to 120-V plugs into higher-voltage outlets; equipped with ground-fault circuit 
interrupters, reset button, and pilot light. 

H. Power Distribution System Circuits:  Where permitted and overhead and exposed for 
surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits 
may be nonmetallic sheathed cable. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum 
interference with performance of the Work.  Relocate and modify facilities as required. 

B. Provide each facility ready for use when needed to avoid delay.  Maintain and modify as 
required.  Do not remove until facilities are no longer needed or are replaced by 
authorized use of completed permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General:  Engage appropriate local utility company to install temporary service or 
connect to existing service.  Where utility company provides only part of the service, 
provide the remainder with matching, compatible materials and equipment.  Comply with 
utility company recommendations. 
1. Arrange with utility company, Owner, and existing users for time when service 

can be interrupted, if necessary, to make connections for temporary services. 
2. Provide adequate capacity at each stage of construction.  Before temporary utility 

is available, provide trucked-in services. 
3. Obtain easements to bring temporary utilities to Project site where Owner's 

easements cannot be used for that purpose. 

B. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking-water 
fixtures.  Comply with regulations and health codes for type, number, location, operation, 
and maintenance of fixtures and facilities. 
1. Disposable Supplies:  Provide toilet tissue, paper towels, paper cups, and similar 

disposable materials for each facility.  Maintain adequate supply.  Provide 
covered waste containers for disposal of used material. 

2. Toilets:  Install self-contained toilet units.  Shield toilets to ensure privacy.   
3. Drinking-Water Facilities:  Provide bottled-water, drinking-water units. 

C. Heating and Cooling:  Provide temporary heating and cooling required by construction 
activities for curing or drying of completed installations or for protecting installed 
construction from adverse effects of low temperatures or high humidity.  Select 
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equipment from that specified that will not have a harmful effect on completed 
installations or elements being installed. 

D. Electric Distribution:  Provide receptacle outlets adequate for connection of power tools 
and equipment. 
1. Provide waterproof connectors to connect separate lengths of electrical power 

cords if single lengths will not reach areas where construction activities are in 
progress.  Do not exceed safe length-voltage ratio. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 
1. Locate field offices, storage sheds, sanitary facilities, and other temporary 

construction and support facilities for easy access. 

B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved 
areas adequate to support loads and to withstand exposure to traffic during construction 
period.  Locate temporary roads and paved areas within construction limits indicated on 
Drawings. 
1. Provide dust-control treatment that is nonpolluting and nontracking.  Reapply 

treatment as required to minimize dust. 

C. Traffic Controls:  Provide temporary traffic controls at junction of temporary roads with 
public roads.  Include warning signs for public traffic and "STOP" signs for entrance onto 
public roads.  Comply with requirements of authorities having jurisdiction. 

D. Be responsible for dust control, providing all equipment and personnel for the work.  
Furnish Engineer with the name(s) and telephone numbers(s) of the person(s) responsible 
for dust control during evenings and weekends.  If a responsible person cannot be 
contacted or does not respond, Owner may perform or contract out dust control duties at 
Contract’s expense. 

E. Dewatering Facilities and Drains:  Comply with requirements in applicable Division 2 
Sections for temporary drainage and dewatering facilities and operations not directly 
associated with construction activities included in individual Sections.  Where feasible, 
use same facilities.  Maintain Project site, excavations, and construction free of water. 
1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 

adjoining property nor endanger permanent Work or temporary facilities. 
2. Remove snow and ice as required to minimize accumulations. 

F. Project Identification and Temporary Signs:  Prepare Project identification and other 
signs in sizes indicated.  Install signs where indicated to inform public and persons 
seeking entrance to Project.  Do not permit installation of unauthorized signs. 
1. Engage an experienced sign painter to apply graphics for Project identification 

signs.  Comply with details indicated. 
2. Prepare temporary signs to provide directional information to construction 

personnel and visitors. 
3. Construct signs of exterior-type Grade B-B high-density concrete form overlay 

plywood in sizes and thicknesses indicated.  Support on posts or framing of 
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preservative-treated wood or steel.  The design of the sign and supports is the 
responsibility of the Contractor. 

4. Paint sign panel and applied graphics with exterior-grade alkyd gloss enamel 
over exterior primer. 

G. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to 
handle waste from construction operations.  Containerize and clearly label hazardous, 
dangerous, or unsanitary waste materials separately from other waste.  Comply with 
Division 1 Section "Execution Requirements" for progress cleaning requirements. 
1. If required by authorities having jurisdiction, provide separate containers, clearly 

labeled, for each type of waste material to be deposited. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction in ways and by methods that comply with environmental regulations and 
that minimize possible air, waterway, and subsoil contamination or pollution or other 
undesirable effects.  Avoid using tools and equipment that produce harmful noise.  
Restrict use of noisemaking tools and equipment to hours that will minimize complaints 
from persons or firms near Project site. 

B. Stormwater Control:  Provide earthen embankments and similar barriers in and around 
excavations and subgrade construction, sufficient to prevent flooding by runoff of 
stormwater from heavy rains. 

C. Barricades, Warning Signs, and Lights:  Comply with standards and code requirements 
for erecting structurally adequate barricades.  Paint with appropriate colors, graphics, and 
warning signs to inform personnel and public of possible hazard.  Where appropriate and 
needed, provide lighting, including flashing red or amber lights. 

D. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, and 
similar activities.  Provide temporary weathertight enclosure for building exterior. 
1. Where heating or cooling is needed and permanent enclosure is not complete, 

provide insulated temporary enclosures.  Coordinate enclosure with ventilating 
and material drying or curing requirements to avoid dangerous conditions and 
effects. 

2. Vertical Openings:  Close openings of 25 sq. ft. (2.3 sq. m) or less with plywood 
or similar materials. 

3. Horizontal Openings:  Close openings in floor or roof decks and horizontal 
surfaces with load-bearing, wood-framed construction. 

4. Install tarpaulins securely using fire-retardant-treated wood framing and other 
materials. 

E. Temporary Fire Protection:  Until fire-protection needs are supplied by permanent 
facilities, install and maintain temporary fire-protection facilities of types needed to 
protect against reasonably predictable and controllable fire losses.  Comply with 
NFPA 241. 
1. Provide fire extinguishers, installed on walls on mounting brackets, visible and 

accessible from space being served, with sign mounted above. 
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a. Field Offices:  Class A stored-pressure water-type extinguishers. 
2. Store combustible materials in containers in fire-safe locations. 
3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-

protection facilities, stairways, and other access routes for firefighting.  Prohibit 
smoking in hazardous fire-exposure areas. 

4. Supervise welding operations, combustion-type temporary heating units, and 
similar sources of fire ignition. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste 
and abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance:  Maintain facilities in good operating condition until removal.  Protect from 
damage caused by freezing temperatures and similar elements. 
1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 

ventilation, and similar facilities on a 24-hour basis where required to achieve 
indicated results and to avoid possibility of damage. 

2. Prevent water-filled piping from freezing.  Maintain markers for underground 
lines.  Protect from damage during excavation operations. 

C. Termination and Removal:  Remove each temporary facility when need for its service has 
ended, when it has been replaced by authorized use of a permanent facility, or no later 
than Substantial Completion.  Complete or, if necessary, restore permanent construction 
that may have been delayed because of interference with temporary facility.  Repair 
damaged Work, clean exposed surfaces, and replace construction that cannot be 
satisfactorily repaired. 
1. Materials and facilities that constitute temporary facilities are the property of 

Contractor.  Owner reserves right to take possession of Project identification 
signs. 

END OF SECTION 
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SECTION 01600 

PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and Special Provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following administrative and procedural requirements:  
selection of products for use in Project; product delivery, storage, and handling; 
manufacturers' standard warranties on products; special warranties; product substitutions; 
and comparable products. 

B. Related Sections include the following: 
1. Division 1 Section "Contract Closeout" for submitting warranties for contract 

closeout. 
2. Divisions 2 through 16 Sections for specific requirements for warranties on 

products and installations specified to be warranted. 

1.3 DEFINITIONS 

A. Products:  Items purchased for incorporating into the Work, whether purchased for 
Project or taken from previously purchased stock.  The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent. 
1. Named Products:  Items identified by manufacturer's product name, including 

make or model number or other designation, shown or listed in manufacturer's 
published product literature that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another 
project or facility.  Products salvaged or recycled from other projects are not 
considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through 
submittal process, or where indicated as a product substitution, to have the 
indicated qualities related to type, function, dimension, in-service performance, 
physical properties, appearance, and other characteristics that equal or exceed 
those of specified product. 

B. Substitutions:  Changes in products, materials, equipment, and methods of construction 
from those required by the Contract Documents and proposed by Contractor. 

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is 
named including make or model number or other designation, to establish the significant 
qualities related to type, function, dimension, in-service performance, physical properties, 
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appearance, and other characteristics for purposes of evaluating comparable products of 
other named manufacturers. 

D. Manufacturer's Warranty:  Preprinted written warranty published by individual 
manufacturer for a particular product and specifically endorsed by manufacturer to 
Owner. 

E. Special Warranty:  Written warranty required by or incorporated into the Contract 
Documents, either to extend time limit provided by manufacturer's warranty or to provide 
more rights for Owner. 

1.4 SUBMITTALS 

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify 
product or fabrication or installation method to be replaced.  Include Specification 
Section number and title and Drawing numbers and titles. 
1. Substitution Request Form: 
2. Documentation:  Show compliance with requirements for substitutions and the 

following, as applicable: 
a. Statement indicating why specified material or product cannot be 

provided. 
b. Coordination information, including a list of changes or modifications 

needed to other parts of the Work and to construction performed by 
Owner and separate contractors that will be necessary to accommodate 
proposed substitution.   

c. Detailed comparison of significant qualities of proposed substitution with 
those of the Work specified.  Significant qualities may include attributes 
such as performance, weight, size, durability, visual effect, and specific 
features and requirements indicated.   

d. Product Data, including drawings and descriptions of products and 
fabrication and installation procedures. 

e. Samples, where applicable or requested. 
f. List of similar installations for completed projects with project names 

and addresses and names and addresses of Engineers and owners. 
g. Material test reports from a qualified testing agency indicating and 

interpreting test results for compliance with requirements indicated. 
h. Detailed comparison of Contractor's Construction Schedule using 

proposed substitution with products specified for the Work, including 
effect on the overall Contract Time.  If specified product or method of 
construction cannot be provided within the Contract Time, include letter 
from manufacturer, on manufacturer's letterhead, stating lack of 
availability or delays in delivery. 

i. Cost information, including a proposal of change, if any, in the Contract 
Sum.   

j. Contractor's certification that proposed substitution complies with 
requirements in the Contract Documents and is appropriate for 
applications indicated.   

k. Contractor's waiver of rights to additional payment or time that may 
subsequently become necessary because of failure of proposed 
substitution to produce indicated results. 
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3. Engineer's Action:  If necessary, Engineer will request additional information or 
documentation for evaluation within one week of receipt of a request for 
substitution.  Engineer will notify Contractor of acceptance or rejection of 
proposed substitution within 15 days of receipt of request, or 7 days of receipt of 
additional information or documentation, whichever is later.   
a. Form of Acceptance:  Field Order or Change Order.   
b. Use product specified if Engineer cannot make a decision on use of a 

proposed substitution within time allocated. 

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in 
Division 1 Section "Submittal Procedures."  Show compliance with requirements. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, product selected shall be compatible with products 
previously selected, even if previously selected products were also options. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft.  Comply with manufacturer's written instructions. 
1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 
2. Coordinate delivery with installation time to ensure minimum holding time for 

items that are flammable, hazardous, easily damaged, or sensitive to 
deterioration, theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's 
original sealed container or other packaging system, complete with labels and 
instructions for handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to ensure compliance with the Contract Documents 
and to ensure that products are undamaged and properly protected. 

5. Store products to allow for inspection and measurement of quantity or counting 
of units. 

6. Store materials in a manner that will not endanger Project structure. 
7. Store products that are subject to damage by the elements, under cover in a 

weathertight enclosure above ground, with ventilation adequate to prevent 
condensation. 

8. Comply with product manufacturer's written instructions for temperature, 
humidity, ventilation, and weather-protection requirements for storage. 

9. Protect stored products from damage. 
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1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 
other warranties required by the Contract Documents.  Manufacturer's disclaimers and 
limitations on product warranties do not relieve Contractor of obligations under 
requirements of the Contract Documents. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution.  Submit a draft for approval before final execution. 
1. Refer to Divisions 2 through 16 Sections for specific content requirements and 

particular requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 1 Section "Closeout 
Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT OPTIONS 

A. General Product Requirements:  Provide products that comply with the Contract 
Documents, that are undamaged, and unless otherwise indicated, that are new at time of 
installation. 
1. Provide products complete with accessories, trim, finish, fasteners, and other 

items needed for a complete installation and indicated use and effect. 
2. Standard Products:  If available, and unless custom products or nonstandard 

options are specified, provide standard products of types that have been produced 
and used successfully in similar situations on other projects. 

3. Or Equal:  Where products are specified by name and accompanied by the term 
"or equal" or "or approved equal" or "or approved," comply with provisions in 
"Comparable Products" Article to obtain approval for use of an unnamed 
product. 

B. Product Selection Procedures:  Procedures for product selection include the following: 
1. Product:  Where Specification paragraphs or subparagraphs titled "Product" name 

a single product and manufacturer, provide the product named. 
a. Substitutions may be considered. 

2. Products:  Where Specification paragraphs or subparagraphs titled "Products" 
introduce a list of names of both products and manufacturers, provide one of the 
products listed that complies with requirements. 
a. Substitutions may be considered, unless otherwise indicated. 

3. Manufacturers:  Where Specification paragraphs or subparagraphs titled 
"Manufacturers" introduce a list of manufacturers' names, provide a product by 
one of the manufacturers listed that complies with requirements. 
a. Substitutions may be considered, unless otherwise indicated. 
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2.2 PRODUCT SUBSTITUTIONS 

A. Timing:  Engineer will consider requests for substitution if received by the Engineer 
within 30 days after the Notice of Award.  Requests received after that time may be con-
sidered or rejected at discretion of Engineer. 

B. Conditions:  Engineer will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Engineer 
will return requests without action, except to record noncompliance with these 
requirements: 
1. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 
Owner must assume.  Owner's additional responsibilities may include 
compensation to Engineer for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

2. Requested substitution does not require extensive revisions to the Contract 
Documents. 

3. Requested substitution is consistent with the Contract Documents and will 
produce indicated results. 

4. Substitution request is fully documented and properly submitted. 
5. Requested substitution will not adversely affect Contractor's Construction 

Schedule. 
6. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
7. Requested substitution is compatible with other portions of the Work. 
8. Requested substitution has been coordinated with other portions of the Work. 
9. Requested substitution provides specified warranty.  

2.3 COMPARABLE PRODUCTS 

A. Where products or manufacturers are specified by name, submit the following, in 
addition to other required submittals, to obtain approval of an unnamed product: 
1. Evidence that the proposed product does not require extensive revisions to the 

Contract Documents, that it is consistent with the Contract Documents and will 
produce the indicated results, and that it is compatible with other portions of the 
Work. 

2. Detailed comparison of significant qualities of proposed product with those 
named in the Specifications.  Significant qualities include attributes such as 
performance, weight, size, durability, visual effect, and specific features and 
requirements indicated. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects with project names and 

addresses and names and addresses of Engineers and owners, if requested. 
5. Samples, if requested.   

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 02221 

TRENCH EXCAVATION AND BACKFILL 
FOR PIPELINES AND APPURTENANT STRUCTURES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This work is the excavation, trenching and back filling for pipelines and appurtenances.  
It includes all clearing, grubbing, site preparation, removal and disposal of debris from 
the excavation, handling and storing materials for fill and backfill, all bracing, shoring 
and trench protection, construction dewatering, all backfill, subgrade preparation, final 
grading, site dressing and cleanup. 

1.2 REFERENCES 

A. The current publications listed below from a part of this specification. 
 
AASHTO T99  Moisture-Density Relations of Soils and Soil-Aggregate 
   Mixtures Using 5-lb (2.5kg) Rammer and 12-inch (305mm) Drop 

ASTM D698  Moisture-Density Relations of Soils and Soil-Aggregate 
   Mixtures Using 5-lb (2.5kg) Rammer and 12-inch (305mm) Drop 

AASHTO T191  Density of Soil In-Place by the Sand-Cone Method 
(ASTM D1556) 
 
AASHTO T310 In-Place density and water content of the soil and soil aggregate by 

Nuclear Method (Shallow Depth) 
 
AASHTO T11  Materials finer than 0.075 mm (No. 200) Sieve in Mineral aggregates by 
(ASTM C117)  Washing 
 
AASHTO T27  Sieve Analysis of Fine and Coarse Aggregate 
(ASTM C136) 
 
AASHTO T89  Determining the Liquid Limit of Soils 
 
AASHTO T 90  Determining the Plastic Limit and Plasticity Index of Soils 
 
ASTM D4318  Test Method for Liquid, Plastic Limit and Plasticity Index of Soils 
 
ASTM D4235  Relative Density 
 
ASTM D4254  Relative Density 
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1.3 STANDARD DRAWINGS 

A. Standard Drawings applicable to this section are as follows: 
1. Standard Drawing No. 02221-1 – Typical Utility Trench Detail 

1.4 TESTING 

A. Field Density Testing 
1. Meet the quality control and quality assurance testing requirements of the Special 

Provisions and Section 01400, Contractor Quality Control and Owner Quality 
Assurance. 

2. In-place field density tests for quality assurance are at Owner expense meeting 
AASHTO T191 (ASTM D1556), Sand Cone Method; or by AASHTO T310 
(ASTM D6938) Nuclear Densometer Methods.  Quality assurance field density 
testing frequency is at the Engineer’s discretion. 

3. Re-testing failing areas is at the expense of the Contractor. Where Engineer 
provides testing on behalf of the Owner, the Contractor will be assessed the cost 
of all retests conducted by the Engineer, with that cost deducted from the 
progress payments. 

4. At the direction of the Engineer, provide necessary equipment and labor to 
excavate and replace materials for test holes up to 5 feet deep into the compacted 
backfill to allow testing below the surface of any layers covered without 
inspection and approval by the Engineer. 

B. Laboratory Maximum Density and Optimum Moisture 
1. Quality assurance tests will be made by the Engineer for each on-site natural soil 

or each source of off-site material, including borrow material, to determine the 
laboratory maximum density values and optimum compaction moisture content 
according to ASTM D698. 

C. Material Submittals 
1. Submit to the Engineer materials quality test results including Type 1 Bedding 

gradation and plasticity index; and Type 2 Bedding gradation. 
2. Submit to the Engineer laboratory moisture-density relationship testing results of 

on-site and off-site borrow soils 
3. If applicable, submit a blasting plan to the Engineer. 

PART 2 - PRODUCTS 

2.1 PIPE BEDDING MATERIALS 

A. Type 1 Pipe Bedding 
1. Type 1 Pipe Bedding includes the material placed from 4 inches (100 mm) below 

the bottom of the pipe, around the pipe, and 6 inches over the pipe. 
2. Provide Type 1 Bedding consisting of sand, sandy gravel, or gravel having a 

maximum ¾ inch size (19 mm) and a maximum plasticity index of 6, determined 
by AASHTO T89 and T90 or by ASTM D4318. 
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3. Where trench excavation encounters wet or unstable material, Type 1 Pipe 
Bedding must be free draining and non-plastic. 

4. Refer to Standard Drawing 02221-1 and Special Provisions for other 
requirements. 
 

B. Type 2 Pipe Bedding 
1. Type 2 Pipe Bedding is used as directed by the Engineer to replace unsuitable 

material encountered in the trench bottom. 
2. Place Type 2 Pipe Bedding from the bottom of the Type 1 Bedding material to 

the depth required to adequately support the pipe. 
3. Type 2 Bedding shall consist of granular material meeting the following 

gradation. 
 
Sieve Opening   % Passing 
3 Inch    100 
No. 4    0-25 
No. 8    0-10 

C. Separation Geotextile 
1. The plans may require, or the engineer may direct, the use of non-woven geo-

textile fabric intended to provide materials separation.  The fabric will wrap all or 
part of the Type 1 Pipe Bedding and Select Type 1 Pipe Bedding to prevent 
materials migrating into the trench bottom and trench walls as shown on the 
plans or as directed by the engineer.  The fabric shall be AASHTO M288 Class 
1, 2, or 3 as specified or determined by the Engineer and shall fully comply with 
MPW Section 2110. 

2.2 TRENCH BACKFILL MATERIALS 

A. Materials from Trench Excavation 
1. Backfill material obtained from trench excavations must be free of cinders, ash, 

refuse, organic or frozen material, boulders, or other deleterious materials.  
Backfill materials and placement are further described in the Execution Section 
of this specification. 

B. Imported Backfill Material 
1. Imported backfill materials is from borrow source(s) outside the project limits 

and is used when, in the opinion of the Engineer, and adequate volume of 
suitable backfill material is not available within the project limits.   Imported 
Backfill Materials must comply with the requirements of Section 2.2.A 
MATERIALS FROM TRENCH EXCAVATION. 

2.3 FLOWABLE FILL 

A. If used, Flowable Fill is to meet the requirements of Section 2225, Flowable Fill. 

2.4 DETECTABLE BURIED WARNING TAPE 
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A. Detectable buried warning tape is to have a minimum 6 inch (15 cm) width and 5 mil 
(0.12 mm) thickness and a solid aluminum core running the full length and width of the 
tape enclosed in a color coded inert plastic jacket, impervious to alkalis, chemical 
reagents and solvents in the soil.  The tape is to meet APWA/ULCC Color Code 
requirements and is to have a maximum 36 inch (90 cm) imprint. 

PART 3 - EXECUTION 

3.1 PROTECTION OF EXISTING PROPERTIES 

A. General 
1. Take precautions to protect all adjoining private and public property and 

facilities, including underground and overhead utilities, curbs, sidewalks, 
driveways, structures, and fences.  Restore or replace all disturbed or damaged 
facilities to its original conditions at Contractor’s expense. 

2. Contact utility owners using the Montana One Call System in accordance with 
Section 01041, PROJECT COORDINATION, Paragraph 1.2.B., for utility 
locates before starting work.  Protect the utilities exposed during the work and 
prevent damaging underground utilities adjacent to excavations.  Immediately 
notify the utility owner of any construction damage.  Repairs of damage to 
marked utilities are at the expense of the Contractor. 

3. Re-locate existing water mains, sanitary sewers and storm drains shown on the 
plans, that conflict with new pipelines or structures as indicated in the contract 
documents.  No separate payment will be made for this work unless shown as a 
payment item.  If the Owner authorizes the relocation of mains or sewers which 
are not indicated in the bid documents, and the Engineer determines the work has 
not included in the original contract, payment will be made under the applicable 
sections of the General Conditions. 

4. Cut and replace existing service lines interfering with trenching operations only 
with the engineer’s permission and at the contractor’s expense.  Show all 
repaired and /or adjusted water and sewer lines on the As-Built Plans. 

5. Protect existing water and sewer mains and water and sewer services from 
freezing at all times during construction. 

B. Privately Owned Utilities 
1. If any existing private utility interferes with the work in either alignment or 

grade, and has to be moved, the work will be performed by the appropriate 
UTILITY Owner, unless otherwise specified in the contract documents.  Such 
private utilities may include gas mains, underground electrical and telephone 
cables, telephone poles, light poles, etc. 

2. If, however, such private utility relocations is performed by the Contractor, and 
the relocation is not a separate payment item, payment will be made under the 
Section 02221 conditions covering such changes. 

3. Such payment will be made only if the work is determined by the Engineer to be 
a change from the original contract work scope. 
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C. Existing Structures 
1. Prevent damage to existing buildings or structures in the work area.  Repair all 

construction related damage to the satisfaction of the Owner. 

D. Existing Overhead Utilities 
1. Use extreme caution to avoid conflict, contact or damage to overhead utilities 

during the work. 

E. Exploratory Excavation 
1. The location of existing buried public utilities may need to be verified by 

exploratory excavation before construction. 
2. Where authorized by the Engineer, the Contractor will be reimbursed for 

exploratory excavation work at the unit price bid per hour for a 
backhoe/excavator with operator and a laborer to assist.  Use a 
backhoe/excavator having at least 60 horsepower (45w), as rated by the 
manufacturer. 

3. The unit price per hour includes the backhoe/excavator, operator and one laborer 
based upon the actual time, to the nearest one-half hour, that the equipment and 
personnel are used in actual excavating and backfilling operations including 
standby time between excavation and backfilling which allows the Engineer to 
make a necessary survey of the underground utilities. 

4. Exercise care to prevent damaging all utilities and repair any utility damage 
caused by exploratory excavation. 

F. Pavement Removal and Stripping 
1. Where trench excavation or appurtenant structure excavation requires removing 

curb and gutter, concrete sidewalks, asphalt concrete pavement, or Portland 
cement concrete pavement, cut the concrete or pavement in a straight line parallel 
to the excavations edge using a spade-bitter air hammer, concrete saw or other 
suitable equipment to produce a straight, square and clean break.  Re-cut edges 
broken during construction, before concrete or paving operations. 

2. For trenches passing through existing pavement, cut the pavement along a neat 
vertical line at least 12 inches (30 cm) from the trench edge.  Where the neat line 
cut is less than 3 feet (0,9 m) from the edge of the existing pavement, remove and 
replace the entire pavement section between trench and edge of pavement. 

3. Dispose of the asphalt concrete and/or Portland cement concrete debris off-site 
according to applicable state and local regulations. 

3.2 MAINTENANCE OF FLOWS 

A. Maintain the flow of sewers, drains and water courses encountered during construction.  
Restore culverts, ditches, fences, crosswalks and structures disturbed by construction to 
their original condition upon completion of the work. 

3.3 TRENCH EXCAVATION 

A. General 
1. Meet current OSHA Safety and Health Standards for all excavation, trenching, 

shoring and related work. 
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2. Excavate at the specified locations for pipeline installations and appurtenant 
structures. 

3. Crossings under sidewalks or curbs may be made by tunneling, if approved by 
the Engineer.  If a portion of a sidewalk or curb is removed, use a concrete saw to 
make joints, compact the backfill as specified, and replace the removed section 
with new concrete sidewalk or curb. 

4. During excavation, stockpile backfill materials away from the trench banks to 
assure trench wall stability.  Stockpile excavated materials on only one side of 
the trench without obstructing existing fire hydrants, valves, manholes and other 
appurtenances.  Assure surface drainage of adjoining areas is unobstructed. 

5. Remove and dispose of all excess or unsuitable excavated materials. 
6. Prevent surface water from flowing into excavations.  Promptly remove all water 

accumulating in trench excavations.  Do not permit water to accumulate in any 
open trench.  Remove and re-lay all pipe out of alignment or grade caused by 
trench flooding. 

7. Grade the trench bottoms to the specified lines and grades.  Assure bedding 
material provides uniform bearing and support for each pipe section along its 
entire length.  Excavate for bell and joints after the trench bedding is graded, 
limiting the excavation to the required length, depth and width for making the 
particular type of joint used.  Backfill over excavations with Type 2 Bedding 
Material. 

8. No differentiation between common and rock trench excavation is made, except 
when listed as separate bid items on the bid proposal or bid form.  Excavation 
includes removing and subsequent handling of all earth, gravel, bedrock or other 
material encountered regardless of type, character, composition or condition of 
the material. 

9. The use of trench digging machinery is permitted, except in places where its 
operation is likely to cause damage to existing structures or features, in which 
case hand methods are to be employed. 

B. Trench Dimensions 
1. Excavate to the trench dimensions specified below. 
2. Width 

a. Excavate to provide room to install and join the pipe as specified.  The 
minimum trench width is 3’6” (1.1 m), for outside pipe diameters of 18 
inches (0.5 m) or less.  The minimum trench width is 2’.0” (0.6 m) plus 
the outside pipe diameter, for pipe sizes exceeding 18 inches (0.5 m).  
Maximum trench width may be specified in the contract documents. 

3. Depth 
a. Excavate the trench as required for the invert grade or pipe bury as 

specified in the contract documents, plus 4 inches (10 cm) for the Type 1 
Pipe Bedding.  If bedrock, boulders or large stones are encountered at the 
bottom of the trench, excavate at least 6 inches (15 cm) below the bottom 
of the pipe for backfilling with Type 1 Pipe Bedding. 

C. Soft or Unsuitable Trench Subgrade 
1. When soft or unstable material is encountered at the trench subgrade which will 

not uniformly support the pipe, excavate the material to the depth directed by the 
Engineer and backfill to trench subgrade elevation with Type 2 Pipe Bedding. 
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D. Blasting 
1. Obtain Engineer approval to blast excavation. If approved the Engineer will 

establish the time limits blasting with be permitted. 
2. Use utmost care to protect life and property during blasting.  Use only a licensed 

blaster with experience in the type of blasting required for the work 
3. Safely and securely store all blasting materials meeting local laws and ordinances 

and clearly mark all storage places “Dangerous Explosives”.  Don not leave any 
explosives where they could endanger persons or property. 

4. Blasting Rock in Trenches 
a. When blasting rock in trenches, cover the blasting area with earth 

backfill or approved blasting mats.  Before blasting, station workers and 
provide danger signals to warn people and stop vehicles. 

b. Assume responsibility for all damage to property and injury to persons 
resulting from blasting or accidental explosions during the work. 

c. Furnish the following information to the Owner and Engineer at least 48 
hours before the commencement of blasting operations:  Name of the 
contractor’s power man, powder man’s experience, type of shot, type of 
explosives and detonator being used, proof of insurance covering liability 
for such operation, traffic control plans and planned procedures for 
protecting the public. 

5. Assure blasting plan meets federal, state and local ordinances. Obtain all required 
permits before blasting starts. 

E. Pavement Damage Cause by Equipment 
1. Equip all track mounted equipment operated on pavement surfacing with pads to 

prevent pavement damage.   
2. Restore all pavement damage by construction to its original condition. 
3. Replace all asphalt pavement damaged during construction outside of restoration 

pay limits in conjunction with asphalt restoration and as otherwise required by 
the Engineer.  Provide asphalt meeting the requirements of Section 02510: 
Asphalt Concrete Pavement, and place asphalt to produce a final surface uniform 
in texture and consistent with the line and grade of adjacent pavement or as 
directed by Engineer.  No compensation will be allowed for removal and 
replacement of damaged pavement outside of the pay limits for asphalt 
restoration. 

F. Shoring, Bracing, Sheeting 
1. Provide all shoring, bracing and tight sheeting required to prevent caving and 

protect workers, meeting current Occupational Safety and Health Act 
Requirements, and to protect adjacent property and structures.  The cost of this 
work is included in the cost for trench excavation. 

G. Excavation for Appurtenances 
1. Make excavations for manholes, hydrants, structures and other appurtenances of 

the size and depth to permit compacting of backfill on all sides to the specified 
density.  The requirements for removing water and other applicable portions of 
these specifications apply to excavation for appurtenances. 
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3.4 DEWATERING 

A. General 
1. Furnish all necessary labor, equipment, and incidentals necessary to dewater the 

project site during construction. 
2. Keep all excavation dry and free from water during construction and the 

placement of materials.  Do not place pipe, bedding, or backfill materials below 
the groundwater elevation established by dewatering operations.  Do not allow 
ground water or stormwater to enter or flow through the underground piping 
during installation. 

3. The cost of dewatering operations will be incidental to the cost of pipeline and 
appurtenance installation and no additional payment will be made for dewatering. 
Consider shifts in the groundwater level caused by changing seasons or local 
conditions in estimating the cost of dewatering operations, as no additional 
payments will be made for fluctuating groundwater levels. 

4. Protect all structures that could be potentially impacted by dewatering operations. 
Repair any damage to structures caused as a result of dewatering at Contractor’s 
expense. 

B. Discharge 
1. Do not discharge or dispose of water from dewatering operations in such a 

manner as to flood existing landscaped areas, graveled areas, or structures unless 
approved by Engineer.  Written permission from the appropriate landowner shall 
also be required for discharge or disposal on private property. 

2. It is the Contractor’s responsibility to comply with requirements and regulations 
of federal, state, and local agencies that govern areas affected by dewatering of 
the construction site and application for, and maintenance of, any required 
permits. 

3.5 EXCAVATION STABILITY AND SAFETY 

A. The stability of construction excavations and associated worker safety, including slope 
geometry and shoring/bracing considerations, are the responsibility of the Contractor.  
Meet current OSHA regulations.  This may require design of temporary slopes and or 
shoring by a licensed professional engineer. 

3.6 TRENCH FILLING AND BACKFILLING 

A. General 
1. Backfill all trenches as specified immediately after grade, alignment and pipe 

jointing has been inspected and approved by the Engineer.  Conduct any pipe 
testing as specified in the respective water distribution, sewerage/drainage 
sections.  Correct all defects discovered by tests prior to backfilling. 

B. Pipe Bedding Placement 
1. Type 1 Bedding 

a. Place Type 1 Pipe Bedding material 4 inches (10 cm) under the pipe, 
around the pipe, and 6 inches (15 cm) over the pipe.  Place in maximum 
lifts of 6 inches (15 cm), using hand operated or other compaction 
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methods without damaging or disturbing the pipe.  Thoroughly compact 
each layer.  Use special care to assure compaction under the pipe 
haunches. 

b. Place backfill materials in equal lifts on both sides of the pipe for the full 
trench width.  Take care to prevent migration of Type 1 Bedding into 
surrounding soils during placement of compaction. 
 

2. Type 2 Pipe Bedding 
a. Use Type 2 Pipe Bedding described in PRODUCTS SECTION as 

specified or as directed by the Engineer to replace unsuitable material 
encountered in the trench bottom, placing it from the bottom of the Type 
1 Bedding material to the depth required to adequately support the pipe. 

3. Separation Geotextile 
a. Place Separation Geotextile where shown on the plans or where directed 

by the Engineer. 

C. Trench Backfill 
1. After the pipe bedding materials are placed and compacted as specified, backfill 

the trench. 
a. Use backfill material free of cinders, ash, refuse, organic or frozen 

material, boulders, or other deleterious material. 
b. From the top of the Type 1 Bedding to 6 inches (15 cm) below the 

ground surface, or the subgrade elevation, material containing stone up to 
8 inches (20 cm) in the greatest dimension may be used. 

c. Cost of screening, drying, or moistening excavated backfill to comply 
with specifications will be considered incidental to the Contractor’s bid 
price per linear foot of pipe and service lines, and unit prices for 
appurtenances, and no additional payment will be made for such work. 

2. Trench backfill from the top of the pipe bedding to the ground surface or to the 
street subgrade is separated into three classifications. 
a. Type A – Trench Backfill is compacted backfill typically used in streets 

or paved areas. 
b. Type B – Trench Backfill is typically used for unpaved alleys, cultivated 

areas, borrow pits, unimproved streets or other unsurfaced areas, and 
other areas where compaction is less critical. 

c. Type C – Trench Backfill is typically used in open and unimproved areas 
outside of the public right-of-way. 

3. Meet the backfill and compaction requirements for all of the backfill types 
described in the contract documents. 

4. Watering 
a. Apply uncontaminated water, when required, at the locations and in the 

amounts required to compact the backfill material to the specified 
requirements.  Maintain an adequate water supply during the work.  
Assure the equipment used for watering is of the capacity and design to 
provide uniform water application. 

b. Apply water during the work to control dust and to maintain all 
embankment and base courses in a damp condition in accordance with 
these contract documents. 

c. Water required for compacting trench backfill may be obtained from the 
municipal system if approved by the Owner, or from other sources. 
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5. Remove, replace and re-compact backfill in trenches where settlement has 
occurred as directed by the Engineer at the contractor’s expense. 

6. Trench backfill types are designated as follows: 
a. Type A Trench Backfill.  Place trench backfill in maximum 8 inch (20 

cm) compacted lifts within 3 percent of optimum moisture content and 
compact to at least 95 percent of maximum dry density determined by 
AASHTO T99 or by ASTM D698.  For materials that do not exhibit a 
typical well-defined moisture-density curve, compact backfill to 70 
percent relative density as determined by ASTM D4253 and D4254. 

b. Type B Trench Backfill.  Place trench backfill in maximum 8 inch (20 
cm) compacted lifts within 3 percent of optimum moisture content, and 
compact to at least 90 percent of maximum dry density determined by 
AASHTO T99 or by ASTM D698.  For materials that do not exhibit a 
typical well-defined moisture-density curve, compact backfill to 50 
percent relative density as determined by ASTM D4253 and D4254. 

c. Type C Trench Backfill.  Place and compact Type C Trench Backfill in 
maximum 12 inch (30 cm) lifts at densities equal to or greater than the 
densities of adjoining undisturbed soil.  Mound earth over the trench top, 
if so directed by the Engineer.  In cultivated areas, place stripped topsoil 
uniformly over the backfilled trench to the original depth.  Do not 
compact the topsoil, but grade to provide a smooth surface conforming to 
the adjoining ground surfaces. 

D. Replacement of Unsuitable Backfill Material 
1. Remove and dispose of excavated soils that are saturated, contain deleterious 

materials, or have characteristics that, in the opinion of the Engineer, render the 
soils unsuitable as backfill, and/or which cannot be readily conditioned or dried 
to be made suitable. 

2. Replace unsuitable soils with material obtained from trench excavations within 
the project limits at the expense of the Contractor. 

3. If suitable replacement material is not available within project limits, notify the 
Engineer.  The Engineer will quantify the extent of any unsuitable soils to be 
removed and replaced with material from and approved source, to be paid for as 
Imported Backfill Material, and provide written notification of the approved 
quantities to the Contractor.  Payment for Imported Backfill Material will not be 
approved if Contractor fails to notify the Engineer and/or proceeds with removal 
and disposal of unsuitable material prior to receiving written notice from the 
engineer. 

4. Provide imported backfill material with a gradation as follows and a maximum 
plasticity index of 10, determined by AASHTO T89 and T90 or by ASTM 
D4318.  Imported backfill may not contain rock measuring greater than 6 inches 
(15 cm) in the greatest dimension. 
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Percent by Weight Passing 

Sieve Size % Passing 

1” (25 mm) 70 -100 

No. 4 (4.75 mm) 40 - 80 

No. 10 (2.00 mm) 25 - 60 

No. 200 (0.075 mm) 2 - 35 

E. Backfill of Appurtenances 
1. Place and compact backfill for appurtenances to finished grade around manholes, 

inlets valve boxes and other underground items without disturbing appurtenance 
alignments. 

2. Meet the backfill material, placement, and compaction requirements specified for 
the adjoining trench. 

F. Detectable Buried Warning Tape 
1. Provide warning tape as described in this Section.  Bury tape a maximum of 18 

inches (45 cm) below finish surface grade. 

3.7 SURVEY MARKERS AND MONUMENTS 

A. Protect all survey markers and monuments.  Protection includes marking with flagged 
high lath and supervising work near markers and monuments.  Do not disturb monuments 
without prior approval from the Engineer.   

B. Replace all Contractor disturbed or destroyed survey markers or monuments, not 
approved during construction, using a licensed land surveyor.  See Section 01050 for 
details on survey marker protection/disturbance. 

3.8 CLEANUP 

A. As work progresses, remove debris and complete to finish grade each portion of the 
work.  Once the work is complete, clear debris and finish the entire site to smooth, 
uniform slopes presenting a neat and workmanlike appearance.  Remove and dispose of 
all rocks larger than 2-inches in nominal diameter brought to the surface during 
excavation or backfilling. 

3.9 TIME AND DISTANCE OF OPEN TRENCHES 

A. Perform the work so that trenches will remain open the minimum time required to 
accomplish the work. 

B. Do not begin trench excavating until appropriate compaction equipment is at the 
excavation site. 
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C. The maximum permissible distance between backfilling/compaction operations and the 
end of newly installed pipe is 100 feet (30 m) in existing streets (and/or alleys) and 200 
feet (60 m) in all other areas. 

D. The maximum distance between the newly installed pipe and the excavator is to be 100 
feet (30 m) in existing streets (and/or alleys) and 200 feet (60 m) in all other areas. 

E. For each work group consisting of a trench excavator, a pipe laying crew, and a 
backfilling/compacting crew, the maximum allowable open ditch at any time is 200 feet 
(60 m) in existing streets (and /or alleys) and 400 feet (120 m) in all other areas. 

F. The maximum distance behind the end of the new pipe is 1,500 feet (460 m) for gravel 
surfacing replacement, base placement or pavement replacement. 

G. At the completion of each working day, fill all trenches and/or provide safety netting, 
Jersey barrier, and other barricades required for public safety. 

3.10  DRAINAGE CROSSINGS 

A. Where trenches are constructed in or across roadway ditches or other water courses, 
protect the backfill from surface erosion by adequate means.  Where the grade of the 
ditch exceeds 1 percent, prevent erosion by a suitable method approved by the Engineer.  
Backfill trenches in such a manner that water will not accumulate in unfilled or partially 
filled trenches. 

B. Remove all material deposited in roadway ditches or other water courses crossed by the 
trench immediately after backfilling is completed and restore the section, grades, and 
contours of such ditches or water courses to their original conditions, in order that the 
surface drainage is obstructed no longer than necessary. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 GENERAL 

A. The following items constitute pay items for the work covered under this section.  
Payment for these items is full compensation for providing all materials, tools, labor and 
equipment necessary to complete the item and all incidental work related there to, 
whether specifically mentioned herein or not. 

4.2 TRENCH EXCAVATION AND BACKFILL 

A. No separate measurement and payment is made for TRENCH EXCAVATION AND 
BACKFILL.  Include all costs for this item in the unit price bid for pipe, complete in-
place. 

B. The upper limit for the TRENCH EXCAVATION AND BACKFILL item is defined as 
the top of subgrade.  Details of the various types of surface restoration are found in the 
contract documents. 
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4.3 TYPE 1 AND SELECT TYPE 1 PIPE BEDDING 

A. Include approved material for Type 1 and Select Type 1 Pipe Bedding in the pipe 
installation price.  No measurement or additional payment is made for furnishing or 
placing Type 1 and Select Type 1 Pipe Bedding materials. 

4.4 TYPE 2 BEDDING 

A. Approved material for Type 2 Pipe Bedding to replace soft or unsuitable material, is 
measured in cubic yards (cubic meters) of material furnished, in-place, for the depth 
directed. 

B. Payment for Type 2 Pipe Bedding is made at the contract unit price bid per cubic yard 
(cubic meter), which includes furnishing, placing and compacting the Type 2 Bedding 
material as specified and all other work necessary or incidental for completion of the 
item. 

C. Payment quantity is based upon an excavation width of 2.0 feet (0,6 m) plus the outside 
pipe diameter with a minimum payment width of 3.5 feet (1.1 m). 

D. If Type 2 Bedding is placed without the engineer’s authorization, the Type 2 Bedding is a 
construction expedient solely for the contractor’s convenience and no payment for Type 2 
Bedding is made. 

E. Payment will be made under: Type 2 Pipe Bedding – Per Cubic Yard (Cubic Meter) 

4.5 IMPORTED BACKFILL MATERIAL 

A. When satisfactory backfill material is not available within the project limits, backfill 
material imported from borrow sources outside the limits of the project site are measured 
in cubic yards of material furnished, in place (compacted), for the depth directed by the 
Engineer. 

B. The trench width for measurement and payment is 2.0 feet (0.6 m) plus the outside pipe 
diameter, with a minimum payment width of 3.5 feet (1.1 m), measured between vertical 
planes for the depth required. 

C. Payment for imported backfill material is made at the contract unit price bid per cubic 
yard, which includes furnishing, placing and compacting the backfill material as specified 
and all other work necessary or incidental for completion of the item. 

D. No separate measurement and payment is made for this item when, in the engineer’s 
opinion, suitable surplus material is available within the project limits, in which case all 
costs for this item are to be included in the unit price bid for pipe, complete in-place. 

E. Payment for Imported Backfill will be made only if the Engineer determines surplus 
material is not available within the project limits.   

F. Payment is made under: Imported Backfill Material – Per Cubic Yard (Cubic Meter) 

231



SECTION 02221 
TRENCH EXCAVATION AND BACKFILL FOR PIPELINES & APPURTENTANT STRUCTURES 

PAGE 14 OF 14 

4.6 EXPLORATORY EXCAVATION 

A. Measurement of this item is made for the actual time, to the nearest one-half hour, for 
which the equipment and personnel are used and authorized by the Engineer for actual 
exploratory excavation and backfilling operations, including standby time between 
excavation and backfilling, to allow the Engineer to survey the underground utility. 

B. Payment is made at the contract unit price per hour, which includes providing the 
equipment on-site, with operator and fuel.  Where exploratory excavation is outside of 
planned excavation limits, payment also includes any time required for compaction of the 
backfill, if necessary. 

C. Surfacing repair will be paid separately, if required. 

D. Payment will be made under: Exploratory Excavation – Per Hour. 

4.7 GEOTEXTILE FABRIC 

A. Measurement and payment for geotextile fabric shall be by the linear foot of trench. 

B. Payment for this item is full compensation for providing all materials, tools, labor and 
equipment necessary to complete the item and all incidental work related thereto, whether 
specifically mentioned herein or not. 

END OF SECTION 
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SECTION 02232 
 

SITE CLEARING 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 

A. This Section includes the following: 
1. Protecting existing trees and vegetation to remain. 
2. Removing trees and other vegetation. 
3. Clearing and grubbing. 
4. Topsoil stripping. 
5. Removing above-grade site improvements. 
6. Disconnecting, capping or sealing, and abandoning site utilities in place. 
7. Disconnecting, capping or sealing, and removing site utilities. 
 

B. Related Sections include the following: 
1. Division 1 Section "Construction and Temporary Facilities" for temporary utilities, 

temporary construction and support facilities, temporary security and protection 
facilities, and environmental protection measures during site operations. 

2. Division 2 Section "Earthwork" for soil materials, excavating, backfilling, and site 
grading. 

3. Division 2 Section "Seeding" for finish grading, including placing and preparing 
topsoil for lawns and planting. 

 
1.3 DEFINITIONS 

 
A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, 

and clay particles; friable, pervious, and black or a darker shade of brown, gray, or red 
than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects 
more than 2 inches (50 mm) in diameter; and free of weeds, roots, and other deleterious 
materials. 

 
1.4 MATERIALS OWNERSHIP 

 
A. Except for materials indicated to be stockpiled or to remain Owner's property, cleared 

materials shall become Contractor's property and shall be removed from the site.   
 

1.5 SUBMITTALS 
 

A. Photographs or videotape, sufficiently detailed, of existing conditions of trees and 
plantings, adjoining construction, and site improvements that might be misconstrued as 
damage caused by site clearing. 
 

B. Record drawings according to Division 1 Section "Closeout Procedures." 
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1. Identify and accurately locate capped utilities and other subsurface structural, 
electrical, and mechanical conditions. 

 
1.6 PROJECT CONDITIONS 

 
A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 

occupied or used facilities during site-clearing operations. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction. 
2. Provide alternate routes around closed or obstructed traffic ways if required by 

authorities having jurisdiction. 
 

B. Improvements on Adjoining Property:    Work on adjoining properties is not included in 
the scope of this project. 

 
C. Salvageable Improvements:  Carefully remove items indicated to be salvaged and store 

on Owner's premises where indicated. 
 

D. Notify utility locator service for area where Project is located before site clearing. 
 
PART 2 - PRODUCTS 
  
2.1 SOIL MATERIALS 

 
A. Satisfactory Soil Materials:  Requirements for satisfactory soil materials are specified in 

Division 2 Section "Earth Work." 
1. Obtain approved borrow soil materials off-site when satisfactory soil materials are 

not available on-site.  The Engineer will make the determination of unsuitable soil. 
 

PART 3 - EXECUTION 
 
3.1 PREPARATION 

 
A. Protect and maintain benchmarks and survey control points from disturbance during 

construction. 
 

B. Provide erosion-control measures to prevent soil erosion and discharge of soil-bearing 
water runoff or airborne dust to adjacent properties and walkways. 

 
C. Locate and clearly flag trees and vegetation to remain or to be relocated. 

 
D. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 
 

3.2 TREE PROTECTION 
 

A. Erect and maintain a temporary fence around drip line of individual trees or around 
perimeter drip line of groups of trees to remain.  Remove fence when construction is 
complete. 
1. Do not store construction materials, debris, or excavated material within drip line of 

remaining trees. 
2. Do not permit vehicles, equipment, or foot traffic within drip line of remaining trees. 
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B. Do not excavate within drip line of trees, unless otherwise indicated. 

 
C. Where excavation for new construction is required within drip line of trees, hand clear 

and excavate to minimize damage to root systems.  Use narrow-tine spading forks, comb 
soil to expose roots, and cleanly cut roots as close to excavation as possible. 
1. Cover exposed roots with burlap and water regularly. 
2. Temporarily support and protect roots from damage until they are permanently 

relocated and covered with soil. 
3. Coat cut faces of roots more than 1-1/2 inches (38 mm) in diameter with an 

emulsified asphalt or other approved coating formulated for use on damaged plant 
tissues. 

4. Cover exposed roots with wet burlap to prevent roots from drying out.  Backfill with 
soil as soon as possible. 

 
D. Repair or replace trees and vegetation indicated to remain that are damaged by 

construction operations, in a manner approved by Engineer. 
1. Employ a qualified arborist, licensed in jurisdiction where Project is located, to 

submit details of proposed repairs and to repair damage to trees and shrubs. 
2. Replace trees that cannot be repaired and restored to full-growth status, as 

determined by the qualified arborist. 
 

E. Transplant trees and vegetation indicated to be relocated to the location designated by the 
Engineer, in a manner approved by Engineer. 
1. Employ a qualified arborist or landscaping expert, licensed in jurisdiction where 

Project is located, to transplant trees and shrubs. 
2. Operation shall be completed in such manner as to protect the root wad of the tree or 

other vegetation. 
 

3.3 UTILITIES 
 

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing 
structures before site clearing when requested by Contractor. 
1. Verify that utilities have been disconnected and capped before proceeding with site 

clearing. 
 

B. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed. 
1. The Contractor shall work with the Owner will arrange to shut off indicated utilities 

when requested by Contractor. 
2. Arrange to shut off indicated utilities with utility companies. 
 

C. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging to 
provide temporary utility services according to requirements indicated: 
1. Notify Engineer not less than two weeks in advance of proposed utility 

interruptions. 
2. Do not proceed with utility interruptions without Engineer's written permission. 
 

D. Excavate for and remove underground utilities indicated to be removed.  
 

235



SECTION 02232 
SITE CLEARING  

PAGE 4 OF 4 

3.4 CLEARING AND GRUBBING 
  

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of 
new construction.  Removal includes digging out stumps and obstructions and grubbing 
roots. 
1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 

relocated. 
2. Cut minor roots and branches of trees indicated to remain in a clean and careful 

manner where such roots and branches obstruct installation of new construction. 
3. Completely remove stumps, roots, obstructions, and debris extending to a depth of 

18 inches (450 mm) below exposed subgrade. 
4. Use only hand methods for grubbing within drip line of remaining trees. 
 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil 
material, unless further excavation or earthwork is indicated. 
1. Place fill material in horizontal layers not exceeding 8-inch (200-mm) loose depth, 

and compact each layer to a density equal to adjacent original ground. 
 

3.5 TOPSOIL STRIPPING 
 

A. Remove sod and grass before stripping topsoil. 
 

B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling 
with underlying subsoil or other waste materials. 
1. Strip surface soil of unsuitable topsoil, including trash, debris, weeds, roots, and 

other waste materials. 
 

C. Stockpile topsoil materials away from edge of excavations without intermixing with 
subsoil.  Grade and shape stockpiles to drain surface water.   
1. Do not stockpile topsoil within drip line of remaining trees. 
2. Dispose of excess topsoil as specified for waste material disposal. 
3. Stockpile surplus topsoil and allow for respreading deeper topsoil. 
 

3.6 SITE IMPROVEMENTS 
 

A. Remove existing above- and below-grade improvements as indicated and as necessary to 
facilitate new construction. 

 
B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 
length of existing pavement to remain before removing existing pavement.  Saw-cut 
faces vertically. 

 
3.7 DISPOSAL 

 
A. Disposal:  At the Contractors expense, remove surplus soil material, unsuitable topsoil, 

obstructions, demolished materials, and waste materials, including trash and debris, and 
legally dispose of them off Owner's property. 

 
 

END OF SECTION 
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SECTION 02300  
 

EARTHWORK 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specification Sections and Special Provisions apply to this 
Section. 

 
1.2 SUMMARY 

A. This Section includes the following: 
1. Preparing subgrades for slabs-on-grade and lawns and grasses. 
2. Excavating and backfilling for buildings, buried tanks, structures and retaining 

walls. 
3. Drainage course for slabs-on-grade. 
4. Subsurface drainage backfill for walls. 
 

B. Related Sections include the following: 
1. Division 1 Section "Temporary Facilities and Controls" for temporary controls, 

utilities, and support facilities. 
2. Division 2 Section "Site Clearing" for temporary erosion and sedimentation 

control measures, site stripping, grubbing, stripping and stockpiling topsoil, and 
removal of above- and below-grade improvements and utilities. 

3. Division 2 Section 02221 “Trench Excavation and Backfill for Pipelines & 
Appurtenant Structures. 

4. Division 2 Section 02230 “Street Excavation, Backfill and Compaction” 
5. Division 2 Section “Flowable Fill” for controlled low strength material. 
6. Division 3 Section "Structural Concrete" for granular course if placed over vapor 

retarder and beneath the slab-on-grade. 
7. Divisions 2, 15, and 16 Sections for installing underground mechanical and 

electrical utilities and buried mechanical and electrical structures. 
 

1.3 DEFINITIONS 
 

A. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 
 

B. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 

 
C. Excavation:  Removal of material encountered above subgrade elevations and to lines and 

dimensions indicated. 
1. Authorized Additional Excavation:  Excavation below subgrade elevations or 

beyond indicated lines and dimensions as directed by Engineer.  Authorized 
additional excavation and replacement material will be paid for according to 
Section 01275 “Measurement and Payment or Contract provisions for changes in 
the Work. 
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2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions without direction by Engineer.  Unauthorized 
excavation, as well as remedial work directed by Engineer, shall be without 
additional compensation. 

 
D. Fill:  Soil materials used to raise existing grades. 

 
E. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and 

boulders of rock material 1 cubic yard or more in volume that exceed a standard 
penetration resistance of 100 blows/2 inches when tested by an independent geotechnical 
testing agency, according to ASTM D 1586. 

 
F. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 

mechanical and electrical appurtenances, or other man-made stationary features 
constructed above or below the ground surface. 

 
G. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of 

a fill or backfill immediately below subbase, drainage fill, or topsoil materials. 
 

H. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground 
services within buildings. 

 
1.4 SUBMITTALS 

 
A. Material Test Reports:  From a qualified testing agency indicating and interpreting test 

results for compliance of the following with requirements indicated: 
1. Classification according to ASTM D 2487 of each on-site and borrow soil 

material proposed for fill and backfill. 
2. Laboratory compaction curve according to ASTM D 698 for each on-site and 

borrow soil material proposed for fill and backfill. 
 

B. When, in the opinion of the Engineer, the field soil conditions differ from those 
represented by the material test reports, new samples shall be taken by the Contractor and 
delivered to the testing agency for classification and laboratory compaction curve testing.  
All testing shall be based on the appropriate soil test results. 

 
1.5 QUALITY ASSURANCE 

 
A. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified 

according to ASTM E 329 to conduct soil materials and rock-definition testing, as 
documented according to ASTM D 3740 and ASTM E 548. 

 
1.6 PROJECT CONDITIONS 

 
A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 

others unless permitted in writing by Engineer and then only after arranging to provide 
temporary utility services according to requirements indicated. 
1. Notify Engineer not less than two weeks in advance of proposed utility 

interruptions. 
2. Do not proceed with utility interruptions without Engineer's written permission. 
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3. Contact utility-locator service for area where Project is located before 
excavating. 

 
B. Demolish and completely remove from site existing underground utilities indicated to be 

removed.  Coordinate with utility companies to shut off services if lines are active. 
 

PART 2 - PRODUCTS 
 
2.1 SOIL MATERIALS 

 
A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 

available from excavations.  Borrow may be available within the project limits.  No 
separate payment will be made if suitable borrow is available within the project limits. 

 
B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and 

SM or a combination of these groups; free of rock or gravel larger than 3 inches (75 
mm)] in any dimension, debris, waste, frozen materials, vegetation, and other deleterious 
matter. 

 
C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, 

and PT according to ASTM D 2487, or a combination of these groups. 
 

D. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

 
E. Structural Fill:  Naturally or artificially graded mixture of natural or crushed gravel, 

crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent 
passing a 1-1/2-inch (37.5-mm) sieve and not more than 10 percent passing a No. 200 
(0.075-mm) sieve. 

 
F. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, 

crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent 
passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0.075-
mm) sieve. 

 
G. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or 

uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent 
passing a 3/4-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve. 

 
H. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone 

and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent 
passing a 1-inch (25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) sieve. 

 
I. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand. 

 
J. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state. 

 
K. Fine grained Liner Subgrade:  Naturally or artificially graded mixture of soil with 100 

percent passing a 1/2 inch sieve and 50 percent passing a No. 200 Sieve. 
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PART 3 - EXECUTION 
 
3.1 PREPARATION 

 
A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 

caused by settlement, lateral movement, undermining, washout, and other hazards created 
by earthwork operations. 

 
B. Preparation of subgrade for earthwork operations including removal of vegetation, 

topsoil, debris, obstructions, and deleterious materials from ground surface is specified in 
Division 2 Section "Site Clearing." 

 
C. Protect and maintain erosion and sedimentation controls, which are specified in 

Division 2 Section "Site Clearing," during earthwork operations. 
 

D. Provide protective insulating materials to protect subgrades and foundation soils against 
freezing temperatures or frost. 

 
3.2 DEWATERING 

 
A. Prevent surface water and ground water from entering excavations, from ponding on 

prepared subgrades, and from flooding Project site and surrounding area. 
 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 
1. Reroute surface water runoff away from excavated areas.  Do not allow water to 

accumulate in excavations.  Do not use excavated trenches as temporary drainage 
ditches. 

2. If required, install a dewatering system to keep subgrades dry and convey ground 
water away from excavations.  Maintain until dewatering is no longer required. 

 
3.3 EXPLOSIVES 

 
A. Explosives:  Do not use explosives. 

 
3.4 EXCAVATION, GENERAL 

 
A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of 

surface and subsurface conditions encountered.  Unclassified excavated materials may 
include soil materials, and obstructions.  No changes in the Contract Sum or the Contract 
Time will be authorized regardless of the character of surface and subsurface conditions 
encountered. 
1. If excavated materials intended for fill and backfill include unsatisfactory soil 

materials and rock, replace with satisfactory soil materials. 
2. If rock is encountered within excavations, cease work in the area where rock is 

discovered until a time and materials change order for the extra work can be 
agreed upon by the Contractor, Owner and Engineer.  The work in the affected 
area will again proceed after a change order is processed, and no shutdown time 
or associated additional costs will be awarded other than those agreed upon in the 
change order. 
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3.5 EXCAVATION FOR STRUCTURES 
 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 
inch (25 mm).  If applicable, extend excavations a sufficient distance from structures for 
placing and removing concrete formwork, for installing services and other construction, 
and for inspections. 
1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  

Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work. 

2. Pile Foundations:  Stop excavations 6 to 12 inches (150 to 300 mm) above 
bottom of pile cap before piles are placed.  After piles have been driven, remove 
loose and displaced material.  Excavate to final grade, leaving solid base to 
receive concrete pile caps. 

3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
Structures:  Excavate to elevations and dimensions indicated within a tolerance 
of plus or minus 1 inch (25 mm).  Do not disturb bottom of excavations intended 
as bearing surfaces. 

 
3.6 SUBGRADE INSPECTION 

 
A. Notify Engineer when excavations have reached required subgrade. 

 
B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace 

with compacted backfill or fill material as directed. 
 

C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired 
equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or 
saturated subgrades. 
1. Completely proof-roll subgrade in one direction, repeating proof-rolling in 

direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h). 
2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less 

than 15 tons (13.6 tonnes). 
3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 

rutting, as determined by Engineer, and replace with compacted backfill or fill as 
directed. 

 
D. Authorized additional excavation and replacement material will be paid for according to 

Contract provisions. 
 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, 
or construction activities, as directed by Engineer, without additional compensation. 

 
3.7 UNAUTHORIZED EXCAVATION 

 
A. Fill unauthorized excavation under foundations or wall footings by extending bottom 

elevation of concrete foundation or footing to excavation bottom, without altering top 
elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi (17.2 MPa), 
may be used when approved by Engineer. 
1. Fill unauthorized excavations under other construction or utility pipe as directed 

by Engineer. 
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3.8 STORAGE OF SOIL MATERIALS 
 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without 
intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent 
windblown dust. 
1. Stockpile soil materials away from edge of excavations.  Do not store within drip 

line of remaining trees. 
 

3.9 BACKFILL 
 

A. Place and compact backfill in excavations promptly, but not before completing the 
following: 
1. Construction below finish grade including, where applicable, subdrainage, damp 

proofing, waterproofing, and perimeter insulation. 
2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring and bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported 

walls. 
 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 
 

3.10 SOIL FILL 
 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so 
fill material will bond with existing material. 

 
B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under steps and ramps, use Structural Fill. 
3. Under building slabs, use Structural Fill. 
4. Under footings and foundations, use Structural Fill. 
5. Under and adjacent to retaining walls, use Structural Fill. 
6. In utility trenches within 5 feet of any retaining wall or foundation, use Structural 

Fill. 
 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 
 

3.11 SOIL MOISTURE CONTROL 
 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer 
before compaction to within 2 percent of optimum moisture content. 
1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or 

contain frost or ice. 
2. Remove and replace, or scarify and air dry otherwise satisfactory soil material 

that exceeds optimum moisture content by 2 percent and is too wet to compact to 
specified dry unit weight. 
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3.12 COMPACTION OF SOIL BACKFILLS AND FILLS 
 

A. Place backfill and fill soil materials in layers not more than 8 inches (200 mm)] in loose 
depth for material compacted by heavy compaction equipment, and not more than 4 
inches (100 mm) in loose depth for material compacted by hand-operated tampers. 

 
B. Place backfill and fill soil materials evenly on all sides of structures to required 

elevations, and uniformly along the full length of each structure. 
 

C. Where backfill is to extend higher on one side than on the other, as indicated on the 
Plans, structural floor beams or other means of restraint shall be installed before such 
backfill is placed.  Should any deflection of the foundation wall result from the 
Contractor’s failure to provide adequate bracing, the Contractor shall remove the backfill 
or embankment to relieve the deflection, properly brace the wall, and replace the backfill 
at no additional cost to the Owner. 

 
D. Compact soil materials to not less than the following percentages of maximum dry unit 

weight according to ASTM D 698: 
1. Under structures, building slabs and steps, scarify and recompact top 12 inches 

(300 mm) of existing subgrade and each layer of backfill or fill soil material at 97 
percent. 

2. Under lawn or unpaved areas, scarify and recompact top 6 inches (150 mm) 
below subgrade and compact each layer of backfill or fill soil material at 85 
percent. 

 
3.13 GRADING 

 
A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  

Comply with compaction requirements and grade to cross sections, lines, and elevations 
indicated. 
1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required 

surface tolerances. 
 

B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  
Finish subgrades to required elevations within the following tolerances: 
1. Lawn or Unpaved Areas:  Plus or minus [1 inch (25 mm)] 

 
C. Grading inside Building and Structure Lines:  Finish subgrade to a tolerance of 1/2 inch 

(13 mm) when tested with a 10-foot (3-m) straightedge. 
 

3.14 SUBSURFACE DRAINAGE 
 

A. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of subdrainage 
trench.  Place a 6-inch (150-mm) course of filter material on subsurface drainage 
geotextile to support subdrainage pipe.  Encase subdrainage pipe in a minimum of 12 
inches (300 mm) of filter material, placed in compacted layers 6 inches (150 mm) thick, 
and wrap in subsurface drainage geotextile, overlapping sides and ends at least 6 inches 
(150 mm). 
1. Compact each filter material layer to 85 percent of maximum dry unit weight 

according to ASTM D 698 
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3.15 DRAINAGE COURSE 
 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 
 

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete 
slabs-on-grade and under water storage reservoir floors as follows: 
1. Install subdrainage geotextile on prepared subgrade according to manufacturer's 

written instructions, overlapping sides and ends. 
2. Place drainage course 6 inches (150 mm) or less in compacted thickness in a 

single layer. 
3. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in 

layers of equal thickness, with no compacted layer more than 6 inches (150 mm) 
thick or less than 3 inches (75 mm) thick. 

4. Compact each layer of drainage course to required cross sections and thicknesses 
to not less than 95 percent of maximum dry unit weight according to 
ASTM D 698. 

 
3.16 FIELD QUALITY CONTROL 

 
A. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be 

performed to verify design bearing capacities.  Subsequent verification and approval of 
other footing subgrades may be based on a visual comparison of subgrade with tested 
subgrade when approved by Engineer. 

 
B. Testing agency will test compaction of soils in place according to ASTM D 1556, 

ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies: 
1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and 

backfill layer, at least 1 test for every 1000 sq. ft. or less of building slab, but in 
no case fewer than 3 tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for 
each [100 feet (30 m)] or less of wall length, but no fewer than 2 tests. 

 
C. When testing reports that subgrades, fills, or backfills have not achieved degree of 

compaction specified, scarify and moisten or aerate, or remove and replace soil to depth 
required; recompact and retest until specified compaction is obtained. 

 
3.17 PROTECTION 

 
A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  

Keep free of trash and debris. 
 

B. Repair and reestablish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or where they lose compaction due to 
subsequent construction operations or weather conditions. 
1. Scarify or remove and replace soil material to depth as directed by Engineer; 

reshape and recompact. 
 

C. Where settling occurs before Project correction period elapses, remove finished 
surfacing, backfill with additional soil material, compact, and reconstruct surfacing. 
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1. Restore appearance, quality, and condition of finished surfacing to match 
adjacent work, and eliminate evidence of restoration to greatest extent possible. 

 
3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

 
A. Disposal:  Remove at the Contractor’s expense surplus satisfactory soil and waste 

material, including unsatisfactory soil, trash, and debris, and legally dispose of it off 
Owner's property. 

 
 

END OF SECTION 
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SECTION 02378 

RIPRAP 

PART 1 - GENERAL 
 
1.1 DESCRIPTION 
 

A. This work consists of furnishing and placing riprap rock for bank protection, slope 
protection, drainage structures, and erosion control. 
 

1.2 SUBMITTALS 
 
A. Material Test Reports: From a qualified testing agency indicating and interpreting test 

results for compliance of the following with requirements indicated: 
1. Apparent specific gravity, AASHTO T 85 
2. Water absorption, AASHTO T 85 
3. Sodium sulfate or magnesium sulfate soundness tests, AASHTO T 104 

 
PART 2 - PRODUCTS 
 
2.1 RIPRAP 
 
 

A. Furnish riprap as indicated on the Drawings and according to the following table. 
 

Class Percent of Rock 
by Weight1 

Weight 
(pounds)2 

Approximate Cubic 
Dimension 
(inches)3,4

 

1 

20 
30 
40 

10 5 

22 to 33 
11 to 22 
1 to 11 
0 to 1 

6 to 8 
5 to 6 
2 to 5 
0 to 2 

2 

20 
30 
40 

10 5 

55 to 110 
22 to55 
2 to 22 
0 to 2 

8 to 10 
6 to 8 
3 to 6 
0 to 3 

3 

20 
30 
40 

10 5 

220 to 330 
110 to 220 
11 to 110 

0 to 11 

14 to 16 
10 to 14 
5 to 10 
0 to 5 

4 

20 
30 
40 

10 5 

550 to 770 
220 to 550 
22 to 220 

0 to 22 

18 to 20 
14 to 18 
6 to 14 
0 to 6 

5 

20 
30 
40 

10 5 

1540 to 2200 
770 to 1540 
55 to 770 

0 to 55 

26 to 28 
20 to 26 
8 to 20 
0 to 8 

6 20 1870 to 3530 28 to 34 
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30 
40 

10 5 

1100 to 1870 
110 to 1100 

0 to 110 

22 to 28 
10 to 22 
0 to 10 

 Notes: 
1. In-place percentages shall be within (+/-) 3 percent of the values presented above. 
2. Based on a unit weight of 165 pounds per cubic foot. 
3. The volume of a rock with these cubic dimensions has a mass approximately equal to the specified 

rock mass. 
4. Furnish spalls and rock fragments graded to provide a stable dense mass. 

 
 

A. Furnish hard, durable, angular rock that is resistant to weathering and water action and 
free of organic or other unsuitable material.  Do not use shale, rock with shale seams, 
rounded stone or boulders from a streambed source, or porous rock that may break into 
smaller pieces in the process of handling and placing.  In no instance will concrete or 
other debris rock be allowed.    

 
B. Furnish riprap free of overburden, spoil, sand, dust, organic materials, excessive cracks, 

mineral lenses and intrusions, or other impurities. 
 

C. The riprap shall have a percentage loss of not more than ten percent (10%) after five (5) 
cycles when tested in accordance with AASHTO T104 when sodium sulfate is used or 
more than fifteen percent (15%) when magnesium sulfate is used. 
 

D. The stone will be accepted on a visual basis by the Engineer.  Submit a sample for 
approval before placing riprap. 
 

E. The riprap must be furnished from a pit or quarry that is approved by the Montana 
Department of Environmental Quality or demonstrated to be exempt. 

 
PART 2 - EXECUTION 
 
2.1 SUBGRADE PREPARATION 
 

A. Cut, fill, compact, and grade the subgrade surfaces to the lines and grades as shown on 
the Drawings prior to placing riprap, filter aggregate, bedding, or geotextiles. 

 
B. Prepare subgrade surfaces to be reasonably smooth and free of mounds, dips, or 

windrows. 
 

C. Install geotextile, conforming to MPWSS Section 02110 as modified by Section 00950 of 
these Specifications, to maintain separation of rock material from underlying soil.  Place 
geotextile so that it conforms closely to the subgrade but is not stretched tight.  Secure 
filter fabric by using anchor trenches, stakes, staples, sewing, or any other means 
necessary according to manufacturer’s recommendations. 

 
2.2 PLACING RIPRAP 
 

A. Place riprap to its full thickness in one operation to avoid displacing the underlying 
material.  Do not place riprap material by methods that cause segregation or damage to 
the prepared surface.  Place or rearrange individual rocks by mechanical or hand methods 
to obtain a dense uniform blanket with a reasonably smooth surface. 
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PART 3 - MEASUREMENT AND PAYMENT 
 
3.1 GENERAL 
 

A. See Section 01275: Measurement and Payment. 
 
 

END OF SECTION 
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SECTION 02615 

INTERIOR PIPING, VALVES, AND ACCESSORIES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section is the installation of all above ground or exposed (interior) piping, valves, and 
accessories as shown on the Drawings or identified in the Contract Documents.  Interior 
piping must be furnished and installed complete with all fittings, jointing materials, 
hangers and supports, anchors, and other necessary appurtenances. 

1.2 REFERENCES  

AWWA C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 
AWWA C110 Ductile-Iron and Gray-Iron Fittings, 3 In. Through 48 In. For Water 
AWWA C111 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 
AWWA C115 Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges 
AWWA C151 Ductile-Iron Pipe 
AWWA C750 Transit-Time Flowmeters  
AWWA C153 Ductile-Iron Pipe Compact Fittings, 3 In. Through 64 In. for Water Service 
ASTM D1785 Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120  
 

1.3 SHOP DRAWINGS AND SUBMITTALS 

A. The piping layouts shown are schematic and not necessarily to scale.  Prepare and submit 
complete layout drawings, details, and specifications covering all interior piping systems, 
valves, and accessories as indicated on the Drawings and specified herein. 

1.4 CONTRACTOR QUALIFICATIONS 

A. Pipe jointing and installation must be conducted by experienced workmen in conformance 
with the pipe manufacturer's installation requirements. 

PART 2 - MATERIALS 

2.1 GENERAL 

A. All valves and accessories shall be class 125.  The flanged ends of all valves and fittings 
shall be compatible with the pipe sizes and materials to which they are to be attached 
(ANSI 125 lb). 

B. Length Tolerance - Actual lengths of valves, fittings, etc. shall be within 1/16 inch (plus or 
minus) of the specified or theoretical length.  Modifications of the piping and valve 
layouts drawn and specified necessitated by use of dimensionally different valves than 
specified shall be made only with the written approval of the Engineer and at no additional 
cost to the Owner. 
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2.2 PIPE MATERIALS 

A. Ductile Iron Pipe 
1. Furnish Class 52 cement-mortar lined ductile iron pipe (DIP), per AWWA C104, 

C110, C111, C151, and C153 for all interior pipe and fittings above 1½ inches in 
diameter, unless other material is specifically called for.  Assure each pipe length 
is marked with nominal size, and class rating, and manufacturer’s name and code, 
at a minimum. 

2. Pipe Jointing 
a. Join pipe, pipe fittings, and valves using flanged joints, unless other 

joining is specifically called out on the drawings.  Assure all flanges 
conform to the requirements of AWWA C115.  All bolts, nuts, and 
washers are to be Cor-Ten steel or stainless steel. 

b. Assure couplings are designated for use at the rated pressures of the pipe 
with which they are utilized.  Restrain couplings by use of two or more 
threaded joining rods between the nearest flanges.  Provide lugs where 
required to span the coupling(s). 

c. For all 1 inch diameter or less taps into DIP, provide pipe with factory 
made taps.  Provide service saddles for taps of a larger diameter. 

3. Assure the pipe interior is cement mortar lined meeting AWWA C104 
requirements. Assure the outside pipe surface for aboveground or interior 
applications is factory coated with a high-solids epoxy primer and field coated 
with a high-solids epoxy finish 
 

B. STEEL PIPE  
1. Standard Weight Pipe: ASTM A53 or A106, standard weight (Schedule 40) Type 

S, Grade B or Fed Spec WW-P-404 (galvanized)  
2. Fittings: ANSI B16.3 or Fed Spec WW-P- 521, Type II (galvanized) for 

galvanized pipe or Type I (black) for ungalvanized pipe 
3. Unions: Fed Spec WW-U-531, Class 2; Type B (galvanized) for galvanized pipe 

or Type A (black) for ungalvanized pipe 
4. Welding: ANSI B16.9 
5. Thread Tape: Teflon; John Crane "Thread Tape", Garlock "Plasti- Thread", or 

Hoke "EZ Seal" 
6. Thread Sealant: Thiokol, Urethane, or Teflon 

 
C. PLASTIC   

1. Drain Pipe: ASTM D-1785, Schedule 40 PVC unless otherwise noted 
2. Fittings: ASTM D-2464 (threaded), Schedule 40 PVC; ASTM D-2467 (solvent-

weld), Schedule 40 PVC 
 

2.3 VALVES   

A. Gate Valves   

1. Four (4-inch) and larger gate valves shall be iron body, resilient seat with 
non-rising stems having design, construction and pressure rating conforming to 
AWWA C509.  Gate valves shall be supplied with one operating wheel with an 
arrow indicating "OPEN".   

250



SECTION 02615 
INTERIOR PIPING, VALVES & ACCESSORIES 

PAGE 3 OF 9 

 
B. Threaded Gate Valves   

1. Gate valves ¾” through 3” shall be Class 125, Type 1, bronze with solid wedge, 
threaded ends, heavy bronze body and have malleable-iron hand wheel.  Gate 
valves shall have screw over bonnet for extra strength at higher operating 
pressures and a large port opening for maximum flow rate.  Valves must conform 
to the specifications of MSS-SP-80 for low lead requirements. 
 

C. Ball Valves   
1. Unless otherwise indicated or specified, all 2 1/2” shutoff valves shall be ball 

valves. Two inch and smaller ball valves for water service shall be of bronze or 
brass construction with two-piece end entry body, bronze or brass ball, teflon or 
Viton stem seal, reinforced teflon seats and thrust washer, a removable operating 
lever, and threaded ends. Each ball valve in gauge isolation service shall be 
furnished with a round handle.  Valves shall be rated not less than 500 psi 
nonshock cold WOG and shall be driptight in both directions.  Valves shall be 
Conbraco Industries "Apollo 70-100 Series", Powell "Fig 4210T", or Stockham 
"S-216". 
 

D. Butterfly Valves 
1. Butterfly valves shall be manufactured in accordance with the latest revision of AWWA 

C504, Class 150B and conform to NSF Standard 61.  
2. Valve bodies shall be constructed of ASTM A126, Class B cast iron for flanged 

valves or ASTM A48, Class 40 for wafer style. Flanged valves shall be fully faced 
and drilled in accordance with ANSI Standard B16.1, Class 125. 

3. Rubber body seats shall be of one piece construction, simultaneously molded and 
bonded into a recessed cavity in the valve body. Seats may not be located on the disc 
or be retained by segments and/or screws. For wafer style valves, the seat shall cover 
the entire inner surface of the valve body and extend over the outside face of the 
valve body to form a flange gasket. 

4. Valve bearings shall be of a self-lubricating, nonmetallic material to effectively 
isolate the disc-shaft assembly from the valve body. Metal-to-metal thrust bearings in 
the flow stream are not allowed. 

5. The disc shall be a lens-shaped design to afford minimal pressure drop and line 
turbulence.  Discs shall be retained by stainless steel pins which extend through the 
full diameter of the shaft to withstand the specified line pressure up to valve rating 
and the torque required to operate the valve.  Disc stops located in the flow stream 
are not allowed. 

6. Valve shafts shall be of stainless steel type 304. At the operator end of the valve 
shaft, a shaft seal utilizing “V” type chevron packing shall be utilized. “O” ring 
and/or “u” cup packing is not allowed. 

7. All surfaces of the valve interior shall be clean, dry and free from grease before 
painting. The valve interior and exterior, except for disc edge, rubber seat and 
finished portions shall be evenly coated with an NSF61 approved 2-part liquid 
epoxy. Minimum dry film thickness shall be 8 Mils minimum. 

8. Manual actuators shall be of the traveling nut, self-locking type and shall be designed 
to hold the valve in any intermediate position between fully open and fully closed 
without creeping or fluttering. Actuators shall be equipped with mechanical stop-
limiting devices to prevent overtravel of the disc in the open and closed positions. 
Actuators shall be fully enclosed and designed to produce the specified torque with a 
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maximum pull of 80 lb. on the handwheel or chainwheel. Actuator components shall 
withstand an input torque of 450 Lb. Ft. at extreme operator position without 
damage. Manual actuators shall conform to AWWA C504 and shall be Pratt MDT or 
an approved equal. 
 

E. Globe Style Check Valves 
1. Furnish globe style check valves with cast iron bodies, a bronze seat, a bronze plug, 

and a helical or conical, stainless steel spring. 
2. Assure the flow area through the body of the valve is equal to or greater than the 

cross-sectional area of the equivalent pipe size. 
3. The valve plug is to be center guided at both ends with a through, integral shaft and 

is spring loaded for guaranteed silent shut off operations.  Assure seat and plug are 
hand replaceable in the field for ease of maintenance. 

4. Furnish globe style check valves as manufactured by APCO, Cla-Val, Valmatic  or 
an approved equivalent. 
 
 

F. Air/Vacuum Valves 
1. Furnish air/vacuum valves capable of venting large quantities of air through the 

discharge orifice when the pump starts, closing tightly when liquid enters the valve 
body, and permitting large quantities of air to reenter through the orifice when the 
pump stops to prevent a vacuum forming. 

2. The main valve parts are a body, cover, baffle, float, and seat.  Assure the baffle 
shields the float from direct impact of air and water to prevent premature float 
closure.  Assure the seat slip fits into the baffle or cover and lock in place without 
any distortion.  Assure the float is stainless steel and center guided, not free floating, 
for positive seating. 

3. Include a water diffuser, shrouding the entire float and baffle assembly, to prevent 
water from slamming the float shut. 

4. Outlets are to be threaded. 
5. Furnish air/vacuum valves as manufactured by APCO, Cla-Val, Valmatic or an 

approved equivalent. 
 

G. Pressure Relief Valves   
1. The pressure relief valve shall be ANSI Class 150, flanged, angle style, with 

ANSI B16.42 pressure rating of 250 psi, capable of opening quickly to relieve 
excess pressure when the inlet pressure exceeds a pre-determined setting and close 
slowly to minimize surging.  

2. The main valve shall be constructed of ASTM A536 ductile iron and coated 
inside and out with an NSF61 approved fusion epoxy. The valve stem and seat 
ring shall be constructed of stainless steel. The valve shall come complete with a 
pressure relief pilot, spring range 20 to 200 psi, factory set at 150 psi. All repairs 
shall be possible without removing the valve from the line.   

3. Prior to shipment, the standard tests shall include a pressure test and a full 
function, operational test. The entire valve shall be covered by a three (3) year 
limited warranty against defects in materials and workmanship.  
 

2.4 METERS  

A. Ultrasonic Flow Meter  
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1. Outer cases shall provide full compliance with ANSI/NSF 372 and be made of 
cast ductile iron alloy equaling or exceeding AWWA standards.  The maincase 
shall be protected by a complete fusion-bonded coating conforming to AWWA C-
550. 

2. The size of the meter and the direction of flow shall be shown in raised letters on 
the outer surface of the case. 

3. The register box shall be made of engineering plastic with the manufacturer’s 
serial number inside the register lid.  Serial number of the meter shall also be 
permanently programmed in the electronic register.  The register cover box shall 
be attached to main case in a tamper resistant manner.  The register cover box 
shall be equipped with a hinged lid that will overlap the register to protect the 
reading area.  

4. The factory sealed register shall be electronically driven only. 
5. The measuring section shall be a unitized unit, completely integral to the meter 

body.  The measuring section shall not include any moving parts and the 
measuring section shall have an unobstructed flow passage area at least equal to 
50% of the nominal Schedule 40 pipe size corresponding to the meter’s size. 

6. To ensure longevity of service, the performance of the measuring chamber shall 
be guaranteed to meet required Compound meter accuracy standards of AWWA 
M6 Manual for a period of two years from the date of manufacturer’s shipment. 

7. Paired transducers are to be mounted in the chordal direct configuration in the 
measuring section to measure the actual transit time of the initiated and reception-
generated ultrasonic sound pulses.  Transit time measurements for a single pass of 
initiated and return pulses are to be accurate to within 300 pico-seconds for a loop 
time.  Ultrasonic meters using single directional sound transmission to determine 
flow measurements are not acceptable.  Meters that use measurement principals 
based on Faraday’s Law are not permitted. 

8. The meter shall have an Analog Output consisting of a 4-20 mA current loop 
9. Meter shall be designed so that no strainer or straightening vanes are required.  

There shall be no internal parts blocking the waterway.  No straight runs of pipe 
shall be necessary before or after the meter. 

10. Furnish ultrasonic meters as manufactured by Master Meter, Badger Meter, Inc. 
Siemens, or an approved equivalent. 
 
 

2.5 COUPLINGS   
 

A. Provide extended range couplings with rings constructed of ductile iron conforming to 
ASTM A536 and gaskets suitable for use with potable water. 
 

B. Install couplings as shown on the plans. 
 

C. Dielectric couplings and/or zinc anode caps shall be installed wherever pipes of dissimilar 
metals are being joined, to minimize the potential for galvanic corrosion.    
 

2.6 PRESSURE GAUGES 
 

A. Furnish 4 ½ inch (115 mm), oil-filled pressure gauges with grade B accuracy, rated for use 
with water.  Assure gages are hermetically sealed with case constructed of stainless steel, 
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aluminum, polypropylene, or phenolic plastic and have a white background, black 
enameled pointer with a 270 degree arc, and a clear acrylic window. 
 

B. Provide pressure gages with a gauge range of 0 to 100 pounds per square inch (0 to 1,379 
kPa) unless otherwise indicated on the Drawings. 

C. Provide gages with ½ inch fittings prepared in pipe for acceptance of gage.  Provide ½ 
inch (13 mm), brass or bronze shut-off cocks conforming to ASTM B16 or B62 or a ball 
valve on the connection between pipe and gage.  If ball valve is used, provide sufficient 
stem extension for ease of full operation of handle. 

D. Provide gages with solid front with side or rear blowout relief. 

E. Furnish pressure gages as manufactured by Ashcroft, Crosby, Marsh, or an approved 
equivalent. 

2.7 MISCELLANEOUS  

A. Floor Drains 
1. Furnish slotted floor drain covers with a satin bronze top of the sizes shown on the 

Drawings. 
2. Furnish Schedule 40 PVC pipe, solvent-welded for drain pipes.  Assure a PVC 

trap is included with each floor drain. 
 

B. Adjustable Pipe Supports 
1. Where specified in the Drawings, provide adjustable steel pipe supports complete 

with saddle, stanchion, neoprene pad, and base plate sized as per manufacturer’s 
recommendations. 

2. Furnish pipe supports as manufactured by Anvil, Empire, PHD Manufacturing or 
approved equivalent.   
 

C. Sampling Taps 
1. Furnish smooth-nosed sampling taps without interior or exterior threads, for 

bacteriological analysis where indicated. 
2. Sampling taps may not be of the petcock type or mixing type and may not have a 

screen, aerator, or other such appurtenance. 
 

D. Hose Bibs 

1. Furnish brass hose bibs that are angled to allow hose to be inserted and extended 
away from the hose bib without creating a bend in the hose. 

2. Assure each hose bib is supplied with an atmospheric vacuum breaker. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Install all pipes to standards set forth in MPWSS, industry standards, and in strict 
accordance with manufacturer’s recommendations. 
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3.2 PIPING 

A. Handling 
1. Handle pipe, fittings, and accessories in a manner that will ensure installation in 

sound, undamaged condition.  Assure equipment, tools, and methods used in 
handling and installing pipe and fittings do not damage the pipe and fittings.  Any 
hooks inserted in ends of pipe must have broad, well padded contact surfaces. 

2. Replace pipe and fittings with cement lining that has been damaged.  Small and 
readily accessible damaged areas may be repaired.   

3. Repair all pipe coating(s) that have been damaged before installing the pipe. 

B. Cutting Pipe 
1. Cut pipe in a neat manner, without damaging the pipe or the lining.  Assure cuts 

are smooth, straight, and at right angles to the pipe axis.  After cutting, dress the 
end of the pipe with a file to remove all roughness and sharp corners. 

2. Cut cast iron pipe with mechanical pipe cutters except where the use of 
mechanical cutters would be difficult or impractical. 

3. Field cut holes for saddles with mechanical cutters.  Oxyacetylene cutting will not 
be permitted. 

4. Repair chipped, spalled, or otherwise damaged linings. 

C. Cleaning 
1. Thoroughly clean the interior of all pipe and fittings of foreign matter before 

installing and keep clean until the work has been accepted. 
2. Before jointing, wipe clean all joint contact surfaces and kept clean until jointing 

is completed. 
3. Take precautions to prevent foreign material from entering the pipe during 

installation.  Do not place debris, tools, clothing, or other materials in or allow to 
enter the pipe. 

D. Pipe Jointing 
1. Threaded Pipe 

a. Assure threaded pipe threads conform to ANSI B2.1, NPT and are full 
and cleanly cut with sharp dies.  Ream ends of pipe, after threading and 
before assembly, to remove all burrs. 

b. Make up threaded joints with thread tape applied to all make threads or a 
suitable joint sealant.  For all lines subject to vacuum, joint sealant will be 
required, and thread tape will not be allowed. 

c. Not more than three threads at each pipe connection may remain exposed 
after installation. 

2. Solvent Welded 
a. Cut the ends of PVC pipe square and smooth and wipe clean. 
b. Apply solvent cement to the outside of the pipe and the inside of the 

fitting socket with a small paint brush.  Immediately push the coated 
surfaces snugly together and rotate the pipe approximately one-half turn 
to insure uniform distribution of the cement.  Remove excess cement by 
wiping. 

3. Push-On Joints 
a. Follow the pipe manufacturer's instructions and recommendations for 

proper jointing operations. 
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b. Suitably bevel each spigot end to facilitate assembly. 
c. Lubricate all joint surfaces with heavy vegetable soap solution 

immediately before the joint is completed.  Assure lubricants are suitable 
for use in potable water.  Store lubricants in closed containers and keep 
clean. 

4. Flanged Joints  
a. Assure that the pipe extends completely through screwed on flanges and 

that the flange faces are flat and perpendicular to the pipe centerline.  
Assure that the pipe end and flange faces are finish machined in a single 
operation. 

b. When bolting flanged joints, take care to avoid restraint on the opposite 
end of the pipe or fitting which would prevent uniform gasket 
compression or which would cause unnecessary stress in the flanges.  One 
flange must be free to move in any direction while the flange bolts are 
being tightened.  Gradually tighten bolts at a uniform rate, so gasket 
compression is uniform. 

c. Take special care when connecting to equipment to insure that no stresses 
are transmitted to the flanges by the connected piping.  Permanently 
support all such piping, so accurate matching of bolt holes and uniform 
contact over the entire surface of abutting piping flanges are obtained 
before installation of any bolts in those flanges.  In addition, assure 
connection piping is free to move parallel to its longitudinal centerline 
while the bolts are tightened. 

d. Movable flanges ("Kwik-Flanges") may be used in lieu of welded or 
threaded flanges in areas where their use will not interfere with pipe 
support or valve, fitting, or appurtenance mounting, provided they are of 
comparable pressure rating and are installed in complete accordance with 
the manufacturer's specifications. 

5. Mechanical Joints 
a. Mechanical joints are shown on the Drawings or specified at various 

locations on pipe and fittings to aid in assembly and/or allow flexibility.  
Changes in the locations of such joint or the use of mechanical couplings 
in lieu of mechanical joint fittings will be allowed if functionally 
equivalent only with the approval of the Engineer.  Such changes or 
substitutions must be fully indicated on the submittals. 

b. Carefully assemble mechanical joints in accordance with the 
manufacturer's recommendations.  If effective sealing is not obtained, 
disassemble, thoroughly clean, and reassemble the joint.  Overtightening 
bolts to compensate for poor installation practice will not be permitted. 

c. Anchor all exposed piping with mechanical joints or couplings with tie 
rods. 

d. Carefully align the holes in mechanical joints with tie rods to permit 
installation of the tie rods.  In flange and mechanical joint pieces, holes in 
the mechanical joint bells and the flanges shall straddle the top (or side 
for vertical piping) centerline.  Assure the top (or side) centerline on each 
flange and mechanical joint piece is marked at the foundry. 

6. Flanged Coupling Adapters 
a. Install flanged coupling adapters in accordance with the coupling 

manufacturer's recommendations 
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b. After the pipe is in place and bolted tight, determine the proper locations 
of holes for the anchor studs and field drill the pipe.  Assure hole 
diameter are not more than 1/8 inch larger than the diameter of the stud 
projection. 

7. Mechanical Couplings 
a. Carefully install mechanical couplings in accordance with the 

manufacturer's recommendations. 
b. Clean and smooth pipe ends before installation. 
c. Leave a space of at least ¼ inch and not more than 1 inch between the 

pipe ends. 
 

E. Finishing 
1. After all piping has been tested and approved, thoroughly clean all pipe surfaces 

and paint all pipe, fittings, and supports designated to receive paint per Section 
09900: PAINTING. 

3.3 VALVES, EQUIPMENT, AND ACCESSORIES 

A. Installation 
1. Install all valves, equipment, and accessories in accordance with the 

manufacturer's requirements.  Reference shall be made to jointing and alignment 
specifications. 

B. Testing 
1. Pressure test all valves in a similar manner to and in conjunction with the testing 

prescribed for piping systems. 
2. Additionally, individually test each valve for full and unhindered operation after 

installation. 
 

C. Finishing 
1. Furnish valves, equipment, and accessories of metallic construction with the 

manufacturer's standard shop finish.  Upon installation, paint with the same type 
and color of paint as the piping on which they are installed per Section 09900: 
PAINTING. 

2. Take care to insure compatibility of the field-applied coatings with the 
manufacturer's shop coat.  Use tie or binder coats, as required. 

3. Paint operating handwheels, nuts, and tee-handles red or black, per the Owner’s 
preference. 
 

END OF SECTION 
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SECTION 02665 

HDPE PIPING 

PART 1 -  GENERAL 

1.1 DESCRIPTION 

A. Furnish and install high density polyethylene (HDPE) pipe and fittings including 
manholes, service lines, and other appurtenant structures as specified in the Contract and 
this section.  Pipe strength classifications are specified on the plans, listed in the Contract 
Documents, or specified herein. 

1.2 REFERENCES 

ASTM F714 Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter 
ASTM D3035 Polyethylene (PE) Plastic Pipe (DR-PR) Based on Controlled Outside 

Diameter 
ASTM D3350 Polyethylene Plastic Pipe and Fittings Material 
AWWA C901 Polyethylene (PE) Pressure Pipe and Tubing, ½ In.Through 3 In. 
AWWA C906 Polyethylene (PE) Pressure Pipe and Fittings , 4 In. Through 63 In. 

1.3 STANDARD DRAWINGS 

A. Standard Drawing No. 02660-2: Water and Sewer Main Separation 

1.4 CONTRACTOR QUALIFICATIONS 

A. HDPE pipe thermal fusion welding and installation must be done by a firm or 
individual(s) having demonstrated satisfactory certification and performance history in 
the installation of HDPE pipe.  If subcontracted, the firm or individual(s) will be 
responsible to the Contractor for all phases of HDPE pipe installation. 

B. Submit the following information within 5 calendar days of the Bid Opening. 
1. Copies of current factory certification(s) for the Contractor, or proposed 

Subcontractor, for the installation and thermal fusion welding of HDPE pipe in 
accordance with Code of Federal Regulations (CFR) Title 49 and Part 192.285. 

2. A list of similar work completed by the Contractor, or proposed Subcontractor, 
within the last 2 years that totals the installation of at least 1 mile (1.6 km) of 4 
inch (100 mm) diameter or greater HDPE pipe using thermal fusion welded 
joints. 

C. Failure by a prospective Bidder to submit the required information within the allotted 
time will be deemed a material irregularity, which may result in the bid being determined 
non-responsive and rejected. 

D. The information provided will be evaluated by the Owner and Engineer to determine if 
the experience and qualifications submitted are adequate to perform the work.  The 
Owner and Engineer’s interpretation of Contractor or Subcontractor’s ability to perform 
the work will be final. 
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E. The information may be submitted to the Engineer up to 10 days before the bid opening 
for prequalification. 

PART 2 -  PRODUCTS 

2.1 GENERAL 

A. Furnish all HDPE piping as specified in the Contract Documents and meeting the 
materials and testing requirements of this Section.  Furnish all fittings of the same 
material and design as the specified piping.  Furnish the pipe sizes and strength 
classifications shown in the Contract documents. 

B. References to ASTM, or AASHTO designation, means the latest revision at the time of 
call for bids.  

C. Assure all pipe is clearly marked with type, class and/or thickness as applicable.  Assure 
lettering is legible and permanent under normal handling and storage conditions. 

D. Furnish a manufacturer’s certification for all pipe and fittings, certifying that the pipe and 
fittings meet the contract requirements. 

2.2 HIGH DENSITY POLYETHYLENE PIPE (HDPE) 

A. Furnish HDPE pipe meeting AWWA C901 or C906 and ASTM D3350, with a material 
code of PE 3408, a cell classification of 345464C and a DR of 11, or with a material code 
of PE 4710, a cell classification of 445574C, and a PC of 160 DR of 13.5 

B. Assure HDPE pipe is manufactured with an ultraviolet (UV) stabilizer. 

C. Furnish pipe with iron pipe size (IPS) outside diameters.  Assure dimensions and 
workmanship meet ASTM F714 requirements for nominal diameters of 4 inches (100 
mm) or greater and ASTM D3035 for nominal diameters smaller than 4 inches (100 mm). 

D. Assure all HDPE pipe used in potable water applications is NSF approved. 

2.3 FITTINGS 

A. Use tee or wye fittings for connecting service lines of the same material, construction, 
and joint design as the main pipe. 

B. Furnish special fittings meeting the Contract Documents. 

2.4 PIPE JOINTING 

A. Thermally fuse HDPE pipe and fittings by one of the following types of thermal fusion 
per the manufacturer’s recommended procedures:  butt fusion, saddle fusion, or socket 
fusion. 

B. Thoroughly clean all pipe segments prior to fusing to assure no HDPE pieces remain in 
the pipe (these pieces may clog air valves). 
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C. HDPE pipe and fittings may be joined together through the use of electrofusion fittings 
with the Engineer’s approval. 

D. Join HDPE pipe and fittings to other materials with flange adapters with back-up rings, 
mechanical couplings designed for connecting HDPE pipe and fittings to another 
material, or mechanical joint adapters.  Consult the manufacturer of the joining device for 
proper installation procedures. 

PART 3 -  EXECUTION 

3.1 PIPE LINE INSTALLATION 

A. Excavation and Backfill 
1. Excavate and backfill pipelines meeting the applicable portions of SECTION 

02221:  TRENCH EXCAVATION AND BACKFILL FOR PIPELINES AND 
APPURTENANT STRUCTURES. 

 
B. Responsibility for Materials 

1. The Contractor is responsible for all material furnished.  Replace all material 
found defective in manufacture or damaged in handling after delivery.  This 
includes furnishing all material and labor required for the replacement of 
installed material discovered defective before final acceptance of the work or 
during the guarantee period.   

2. The Contractor is responsible for the safe storage of material intended for the 
work until it has been incorporated in the completed project.  

C. Handling of Pipe 
1. Deliver and distribute all pipe to the site.  Load and unload pipe, fittings and 

accessories by lifting with hoists or skidding to avoid shock or damage.  Do not 
drop any materials.  Do not roll or skid pipe handled on skidways against pipe 
already on the ground. 

2. In distributing the material at the site of the work, unload each piece opposite or 
near the place where it is to be laid in the trench.  Keep the interior of all pipe and 
other accessories free from dirt and foreign matter at all times.   

3. Repair or replace all damaged pipe at Contractor’s expense on the jobsite.  

D. Laying Pipe 
1. Lay and maintain all pipe to the specified lines and grades with fittings at the 

specified locations. 
2. Use tools and equipment, satisfactory to the Engineer, for the safe and convenient 

prosecution of the work.  Carefully lower all pipe and fittings into the trench to 
prevent damage to the pipe materials and protective coatings and linings.  Do not 
drop or dump any materials into the trench. 

3. Take every precaution to prevent foreign material from entering the pipe while it 
is being installed.  At times when pipe laying is not in progress, close the open 
ends of the pipe using a plug or other means approved by the Engineer.  Clean 
and remove all sand, gravel, concrete and cement grout that has entered the lines 
during construction.  

4. Place pipe bedding in the bottom of the trench meeting Section 02221; TRENCH 
EXCAVATION AND BACKFILL FOR PIPELINES & APPURTENANT 
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STRUCTURES.  Voids may be left in the bedding material to remove pipe slings 
to allow support along the full length of the pipe barrel. 

5. Join sections of HDPE into continuous lengths above ground.  Assure the 
equipment used to join pipe sections shall be capable of meeting all conditions 
recommended by the pipe manufacturer, including but not limited to, temperature 
requirements of a minimum of 400 degrees Fahrenheit (204° C), alignments, and 
an interfacial fusion minimum pressure of 75 pounds per square inch (517 kPa). 

6. Cut pipe for inserting fittings in a neat and workmanlike manner without 
damaging the pipe or coating and leaving a smooth end at right angles to the pipe 
axis.  Do not cut pipe using an oxyacetylene torch. 

 
E. Tolerances 

1. Install the pipe within ½ inch (13 mm) of the specified alignment and within ¼ 
inch (6 mm) of the specified grade. 

 
3.2 Thermal Fusing HDPE 

A. Butt Fusion 
1. Clean pipe ends thoroughly with cotton cloth.  Assure no HDPE cuttings remain 

in the pipe.  Face the pipe ends to establish clean, parallel mating surfaces.  
Continue facing until a minimal distance exists between the fixed and movable 
jaws of the machine and the facer is locked firmly and squarely between the 
jaws.  Provide a perfectly square face, perpendicular to the pipe centerline on 
each pipe end and with no detectable gap. 

2. Align and round the pipe profiles with each other to minimize mismatch (high-
low) of the pipe walls.  Clamping jaws must not be loosened during fusion.  
Clamp the pipe as close to the joint area as possible to ensure proper pipe 
alignment. 

3. Use heating tool with internal thermometer, assuring heater faces are clean, oil-
free, and coated with a nonstick coating as recommended by the manufacturer.  
Periodically verify the proper surface temperature using a using a pyrometer or 
surface temperature measuring device.  Melt the pipe interfaces until the proper 
bead size is formed per manufacturer’s recommended temperature and bead size, 
without applying pressure.  

4. Join the pipe ends rapidly, but carefully, with sufficient pressure to mix the pipe 
materials and form a homogenous joint.  Follow manufacturer’s 
recommendations for internal pressure or bead size of molten material. 

5. Hold molten joint immobile under pressure as indicated until cooled adequately 
to develop strength.  Use cooling times established by the pipe manufacturer.  Do 
not apply water, wet cloths, or similar to shorten cool time.  

6. Each fused joint must have a complete double roll-back bead and be inspected by 
Contractor personnel with qualifications approved under Section 02665.1.5. 

 

B. Saddle/Sidewall Fusion  
1. Remove any dirt or coating that might interfere with the proper installation of the 

fusion machine. 
2. Install the proper size heater saddle adaptors on the heater plate.  Do not over 

tighten, but insure that mating surfaces of the heater and adapters are clean and 
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flush.  Heat the plates to the temperature specified by the pipe and fitting 
manufacturer. 

3. Install the saddle fusion machine to the pipe using appropriate tooling and the 
manufacturer’s instructions to straighten and round the pipe.  Do not flatten pipe 
when tightening clamping fixture. 

4. Clean and roughen pipe surface and fitting saddle contour with 50 or 60 grit 
utility cloth to expose fresh material.  Brush away residue with a clean, dry cloth 
after roughening the surfaces.  Do not use sandpaper or other abrasive materials 
that are likely to leave grit or deposits of other foreign materials on the pipe 
surface. 

5. Position the fitting on the pipe and place the fitting into the saddle-fitting holding 
insert.  Apply a slight downward force on the fitting and inspect to insure a 
precise fit to the pipe.  Move the fitting away from the pipe, then back to the pipe 
and inspect again for precise alignment. 

6. Check the heater temperature.  Periodically verify the proper surface temperature 
using a using a pyrometer or surface temperature measuring device.  Place the 
heater tool in position to heat the pipe and fitting surfaces in accordance with the 
pipe and fitting manufacturers’ instructions. 

7. Join the pipe and fitting surfaces with sufficient pressure to mix the pipe 
materials and form a homogenous joint.  Follow manufacturer’s 
recommendations for pressure or bead size of molten material. 

8. Hold molten joint immobile under pressure as indicated in g above until cooled 
adequately to develop strength.  Cooling times shall be established by the pipe 
manufacturer.  Do not subject the joint to any external stresses or apply water, 
wet cloths, or similar to shorten cool time.  

9. Each joint must be inspected by Contractor personnel with qualifications 
approved under Section 02665.1.5. 

 
3.3 JOINING HDPE TO OTHER PIPE MATERIALS 

A. Flanged Connections for HDPE Pipe 
1. Assure all flange connections made with HDPE pipe include the placement of 

metal backing as recommended by the HDPE manufacturer. 
2. Butt fuse the flange adapter or stub end to the plastic pipe segment.  Position the 

flange face of the adaptor as required so that the back-up ring on the plastic pipe 
segment can be attached to the metal flange. 

3. Snug flanges to be joined prior to bolting.  Adjust pipe spool position as required 
to assure snug fitting prior to bolting.  Install and tighten flange bolts in 
alternating pattern, drawing the metal and plastic flange faces evenly and flat.  
Do not use the flanges to draw the two pipe sections together.   

B. Mechanical Compression Joints for HDPE Pipe 
1. Provide mechanical joints only where specifically called for on the Drawings.  

Provide mechanical joints consisting of, at a minimum, a threaded compression 
nut or a follower and bolt arrangement, an elastomer seal ring, and a stiffener. 

2. Insert pipe stiffeners to provide support under the seal ring and gripping ring.  
Assure stiffener is long enough to prevent collapse of the pipe. 

3. Compress the seals by tightening the threaded compression nuts or follower and 
bolt arrangements.  Assure seals are pressure-tight.    

4. Each joint must be inspected by Contractor personnel with qualifications 
approved under Section 02665.1.5. 
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3.4 TESTS 

A. Hydrostatic and Leakage Testing for Force Mains 
1. Perform hydrostatic and leakage testing in accordance with AWWA C600, 

Section 02660 of MPW Standard Specifications and Section 00950 of this 
Project Manual for all force mains.  Once the pipe is laid and backfilled, test for 
at least 2 hours, all newly laid pipe, or any valved section, at the highest point 
along the test section.  The maximum length of pipe to be tested at one time shall 
be 1,000 linear feet unless otherwise approved by the Engineer.  Test to a 
hydrostatic pressure equal to 2.0 times the normal operating pressure at the test 
point, but in no case less than a minimum gage pressure of 125 pounds per square 
inch (862 kPa) or greater than a maximum gage pressure greater than the 
pressure rating of the pipe. 

2. Slowly fill the pipe with water, purging all air, and apply the test pressure using a 
pump hooked up so that the pressure and leakage can be measured.  To purge the 
pipe of air during the test, it is necessary to tap the pipe at its highest points if 
permanent air vents are not located at the high points.  Use corporation stops for 
this purpose.  Furnish the pump connections, gauges, stops, and all necessary 
apparatus for testing. 

3. Disassemble and reassemble all joints showing leakage after thorough cleaning.  
Remove and replace all cracked or defective pipes or fittings discovered during 
the pressure test with sound material and repeat the test. 

4. Conduct the leakage test concurrent with the pressure test for 2 hours.  Leakage 
is defined as the quantity of water supplied into the pipe, or any valved section 
thereof, necessary to maintain pressure within 5 pounds per square inch of the 
pressure test after the pipe has been filled with water and purged of air. 

5. The pipe installation will be rejected if the leakage exceeds that determined by 
the following formula: 

L = SD(P)1/2 ÷ 148,000 
In which L equals the allowable leakage in gallons per hour; S is the length of 
pipe being tested, in feet; D is the nominal diameter of the pipe being tested, in 
inches; and P is the average test pressure during the leakage test, in pounds per 
square inch gauge. 

6. Where the pipe being tested for leakage is thermally fused HDPE, the allowable 
leakage will be reduced to 25% of L, as calculated. 

7. Should any test of pipe laid disclose leakage exceeding that specified above, 
locate and repair the defective joints until the leakage is within the specified 
allowance. 

8. Conduct the pressure and leakage tests with the Engineer present. 
 

B. Cleaning, Disinfection, and Testing Water Mains 
1. Clean, disinfect, and test HDPE used in potable water mains in accordance with 

Paragraphs 3.1.B through 3.1.D, as modified, in Section 02660: WATER 
DISTRIBUTION. 
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3.5 WATER AND SEWER MAIN SEPARATION 

A. Assure horizontal and vertical separation between water mains and sewer mains meeting 
the details on Standard Drawing No. 02660-2. 

3.6 WATER MAIN INSULATION 

A. When crossing under, over, or within six feet of culverts that are open to the air, or in 
cases where less than six feet of cover is provided, provide insulation on new water mains 
the full width of the trench excavation. 

B. Furnish 2 inch thick Styrofoam HI brand plastic foam insulation (Blue Board) with 
tongue and groove joints or an approved equivalent.  Friction fit the joints and secure 
with an adhesive according to the manufacturer’s recommendations. 

C. Place a 6 mil polyethylene sheeting over the insulation, lapping any joints a minimum of 
12 inches.  

D. Place a 6 inch sand cushion above and below the insulation. 

PART 4 -  MEASUREMENT AND PAYMENT 

See Section 01275: MEASUREMENT AND PAYEMNT. 

 

END OF SECTION 
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SECTION 02821 
 

CHAIN-LINK FENCES AND GATES 
 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 

 
A. This Section includes the following: 

1. Chain-Link Fences:  Industrial 
2. Gates:  Swing 
 

1.2 SUBMITTALS 
 

A. Product Data:  For each type of product indicated. 
 
B. Shop Drawings:  Show locations, components, materials, dimensions, sizes, weights, and 

finishes of components.  Include plans, gate elevations, sections, details of post 
anchorage, attachment, bracing, and other required installation and operational 
clearances. 

 
PART 2 - PRODUCTS 
 
2.1 CHAIN-LINK FENCE FABRIC 

 
A. General:  Height indicated on Drawings.  Comply with ASTM A 392, CLFMI CLF 2445, 

and requirements indicated below: 
1. Steel Wire Fabric:  Metallic coated 9 gauge wire with a diameter of 0.148 inch (3.76 

mm), galvanized after weaving (GAW). 
a. Mesh Size:  2 inches (50 mm). 
b. Metallic (Zinc) Coating:  ASTM A 392, Type II. 

2. Selvage:  Twisted top and knuckled bottom. 
 

2.2 INDUSTRIAL FENCE FRAMING 
 

A. Posts and Rails:  Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC 
round pipe, and the following: 
1. Group:  IC, round steel pipe, yield strength 50,000 psi (345 MPa)  
2. Coating for Steel Framing: 

a. Metallic coating. 
 

2.3 TENSION WIRE 
 

A. General:  Provide horizontal tension wire at bottom of fence fabric. 
 
B. Metallic-Coated Steel Wire:  0.177-inch- (4.5-mm-) diameter, marcelled tension wire 

complying with ASTM A 817 and ASTM A 824. 
1. Metallic Coating:  Type III, Zn-5-Al-MM alloy. 
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2.4 INDUSTRIAL SWING GATES 
 

A. General:  Comply with ASTM F 900 for swing gate types. 
1. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1083 and 

ASTM F 1043 for materials and protective coatings. 
 

B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with 
outside dimension and weight according to ASTM F 900 and the following: 
1. Gate Fabric Height:  2 inches (50 mm) less than adjacent fence height. 
2. Leaf Width:  As indicated. 
3. Frame Members: 

a. Tubular Steel:  1.66 inches (42 mm) round, full weight 
 

C. Frame Corner Construction: 
1. Welded and 5/16-inch diameter, adjustable truss rods for panels 5 feet (1.52 m) wide 

or wider]. 
 

D. Extended Gate Posts and Frame Members:  Extend gate posts and frame end members 
above top of chain-link fabric at both ends of gate frame 14 inches (300 mm) as required 
to attach barbed wire assemblies. 

 
E. Hardware:  Latches permitting operation from both sides of gate, hinges, center gate 

stops and keepers for each gate leaf more than 5 feet (1.52 m) wide.  Fabricate latches 
with integral eye openings for padlocking; padlock accessible from both sides of gate. 

 
F. Gate stops: Post and hardware to retain gate in open position. 

 
2.5 FITTINGS 

 
A. General:  Comply with ASTM F 626. 
 
B. Finish: 

1. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. (366 g 
/sq. m) zinc. 

2. Aluminum:  Mill finish. 
 

2.6 BARBED WIRE 
 

A. Zinc-Coated Steel Barbed Wire:  Comply with ASTM A 121; 12.5 gauge 4-point round 
barbs spaced not more than 5 inches (127 mm) o.c..   

 
2.7 FENCE GROUNDING 

 
A. Conductors:  Bare, solid wire for No. 6 AWG and smaller; stranded wire for No. 4 AWG 

and larger. 
1. Material above Finished Grade:  Copper. 
2. Material on or below Finished Grade:  Copper. 
3. Bonding Jumpers:  Braided copper tape, 1 inch (25 mm) wide, woven of 

No. 30 AWG bare copper wire, terminated with copper ferrules. 
 

B. Connectors and Grounding Rods:  Comply with UL 467. 
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PART 3 - EXECUTION 
 
3.1 INSTALLATION 

 
A. General:  Install chain-link fencing to comply with ASTM F 567 and more stringent 

requirements specified. 
 
B. Post Excavation:  Drill or hand-excavate holes for posts to diameters and spacings 

indicated, in firm, undisturbed soil. 
 

C. Post Setting:  Set posts in concrete at indicated spacing into firm, undisturbed soil. 
1. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or 

tamp for consolidation.  Protect aboveground portion of posts from concrete splatter. 
 

D. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and 
terminal pull posts at changes in horizontal or vertical alignment. 

 
E. Line Posts:  Space line posts uniformly at 10 feet (3 m) o.c. 

 
F. Post Bracing and Intermediate Rails:  Install according to ASTM F 567.  Install braces at 

end and gate posts and at both sides of corner and pull posts. 
 

G. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and 
alignment of fencing. 

 
H. Top Rail:  Install according to ASTM F 567. 

 
I. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 2 inches (50 

mm) between finish grade or surface and bottom selvage, unless otherwise indicated. 
 

J. Tie Wires:  Attach wire per ASTM F 626.  Bend ends of wire to minimize hazard to 
individuals and clothing. 

 
K. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence 

opposite the fabric side. Peen ends of bolts or score threads to prevent removal of nuts. 
 

L. Barbed Wire:  Uniformly spaced, angled toward security side of fence.  Pull wire taut and 
install securely to extension arms and secure to end post or terminal arms. 

 
3.2 GATE INSTALLATION 

 
A. Install gates according to manufacturer's written instructions, level, plumb, and secure for 

full opening without interference.  Attach fabric as for fencing.  Attach hardware using 
tamper-resistant or concealed means.  Install ground-set items in concrete for anchorage.  
Adjust hardware for smooth operation and lubricate where necessary. 

 
3.3 GROUNDING AND BONDING 

 
A. Fence Grounding:  Install at maximum intervals of 1500 feet (450 m). 
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B. Fences within 100 Feet (30 m) of Buildings, Structures, Walkways, and Roadways:  
Ground at maximum intervals of 750 feet (225 m). 
1. Grounding Method:  At each grounding location, drive a grounding rod vertically 

until the top is 6 inches (150 mm) below finished grade.  Connect rod to fence with 
No. 6 AWG conductor.  Connect conductor to each fence component at the 
grounding location. 

 
C. Bonding Method for Gates:  Connect bonding jumper between gate post and gate frame. 

1. Connections:  Make connections so possibility of galvanic action or electrolysis is 
minimized. 

 
PART 4 - MEASUREMENT AND PAYMENT 
 
4.1 GENERAL 

 
A. See Section 01275: Measurement and Payment. 

 
 

END OF SECTION  
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SECTION 02824 
 

FENCING 
 
 
PART 1 - GENERAL 
 
1.1 DESCRIPTION 

 
A. This work consists of furnishing and constructing fencing consisting of barbed wire or a 

combination of barbed wire and woven wire (farm fence), and gates as shown on the 
Drawings.    

 
1.2 SUBMITTALS 
 

A. The Contractor shall provide Manufacturer’s product data on all materials used.  This 
includes, but is not limited to, wire, fasteners, post type and material, post treatment, and 
installation requirements. 

 
PART 2 - MATERIALS 
 
2.1 FENCE MATERIAL 
 

A. Supply 2-point 12 ½ or 13 ½–gauge, class 1, zinc coated barbed wire meeting ASTM 
A121 requirements.  Barbs shall be spaced at a nominal 4-inches or 5-inches apart. 

 
B. Supply No. 12 ½ Grade 60, class 1, zinc coated woven wire fence material meeting 

ASTM A 116 requirements.  Provide 6-inch stay spacing. 
 

C. Use 9-gauge soft, class 1, smooth zinc coated wire. 
 

D. Use minimum 9-gauge “U" shaped staples, 1-3/4 inches long unless otherwise specified. 
 

E. Use Minimum 12 1/2 –gauge galvanized tie wire.  Commercial galvanized fasteners 
supplied with the wire may be used if approved by the Engineer. 

 
2.2 POSTS 
 

A. Provide galvanized or painted metal posts and assemblies meeting ASTM A 702 
requirements.  Provide 7 foot posts for corner, end, gate, pull, braces and brace rails.  
Provide 6 foot posts for all line posts. 

 
B. Provide wooden posts from well seasoned, sound, and straight grained Western Larch, 

Lodgepole Pine, Ponderosa Pine, or Douglas Fir. All wooden line posts shall be 4-inches 
in diameter and all corner, brace, pull, end, and gate posts shall be 5-inches in diameter.  
Taper round posts to be driven from 8-inches to 12-inches up from the bottom to a 1-inch 
diameter point.  Taper the post tops to a round top with a minimum 3-inch diameter for 
line posts and 4-inch diameter for corner, brace, pull, end, and gate posts.  Perform all 
tapering before treatment.   
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Provide 8 foot wooden posts for corner, end, gate, pull, braces and brace rails.  Provide 7 
foot wooden posts for all line posts. 

 
Treat the posts with a minimum 5 percent by weight pentachlorophenol solution or chro-
mated copper arsenate (CCA) Type B or C, or Ammoniacal Copper Arsenate (ACA) 
conforming to AWPA Standards.  Assure the treatment penetrates the wood at least 1/2-inch. 

      
2.3 GATES 
 

A. Furnish gates complete with all necessary hinges, latch, and drop-bar locking device for 
the type of gate specified.  Meet AWS specifications and the contract requirements for all 
welding.  Provide 1.90-inch O.D. tubular steel frame metal gates with wire fabric filler.  
Metal gates shall be 48-inches tall and 16-feet wide, unless otherwise shown on the 
drawings, and shall have two upright steel braces at the third points.  Fill the metal gates 
with galvanized wire fabric securely fastened to the top, bottom, and ends of the gate 
frame.  All metal parts including wire fabric must be class 1 galvanized material.  If gate 
is being supplied for a barb wire fence application only, the wire fabric filler may be 
eliminated from the gate. 

 
B. At the locations shown on the drawings the contractor shall erect farm fence gates.  Farm 

fence gates shall consist of four (4) strands of barb wire placed between two (2) 3-inch 
diameter wooden posts.  Gate posts shall be placed with a 10-foot opening and the farm 
fence gate shall be fit to the opening between the gate posts.  All materials used shall 
meet the requirements listed above.   

  
2.4 MISCELLANEOUS 
 

A. Furnish deadman and anchor(s) meeting the requirements shown on the details. 
 
B. Bolts, nuts, fittings, hinges, and all other metal parts used shall be galvanized in meeting 

the specified ASTM specifications. 
 
PART 3 - INSTALLATION  
 
3.1 FENCE PREPARATION 

 
A. Fence preparation consists of removal of vegetative and ground surface obstacles prior to 

actual fence installation.  For fence preparation, clear only those portions of brush, shrubs 
and vegetation interfering with the fence installation.  Cut off, trim or mow interfering 
vegetation without exposing bare soil in, or adjacent to, streams, stream banks, natural 
drainages or wetlands. Dispose of the resulting debris, slash, branches, etc. in accordance 
with contract documents. Avoid or minimize injury or damage to remaining vegetation.  
Do not grub, excavate, grade, or disturb the soil surface, unless in direct conflict with 
fence wire. 

 
3.2 POSTS AND BRACES 
 

A. Excavate post holes, footing excavations, and anchors as shown in the drawings.  Posts 
may be driven or excavated and backfilled in six-inch lifts and solidly tamped and 
compacted, plumb within 1/2-inch at the top, and aligned within one inch of alignment.  
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Embedment shall be sufficient to provide 51 inches of posts exposed with tops in a 
uniform vertical alignment. Bottoms of posts shall not be cut.  Repair or replace all 
damaged posts at Contractor expense.  Treat cut or trimmed areas on posts and braces 
with three applications of a copper naphthenate solution containing a minimum of 2 
percent copper metal or with chromated copper arsenate (CCA) meeting AWPA M4 
requirements. 

 
Securely nail braces to terminal and brace posts. 
 
Dampen holes before placing concrete. Assure the concrete has set before placing and 
stretching the fence wire or attaching gates to the posts and braces.   

 
3.3 FENCE WIRE  
 

A. After the posts, braces, and footings are set, place the woven wire and/or barbed wire, 
stretch it tightly, and fasten to the posts.  Apply tension following the wire manufacturer's 
recommendations with a mechanical or other approved wire stretcher.  Stretching by 
motor vehicle will not be permitted. 

 
Fence wire shall be wrapped around terminal posts and fastened to itself with at least four 
turns.  Wire shall be placed on the side of the post opposite the site.  U-shaped staples shall 
be driven diagonally across the wood grain so both points do not enter the same grain.  
Staples on line posts shall be driven snug to permit movement of wire.  Staples on all other 
posts shall be driven tight without damaging the wire. 
 
Place "deadman" as shown in the drawings at grade depressions, alignment angles, and other 
places where stresses might pull posts from the ground or out of alignment. 
 
Install one metal line post in each 500-foot wood post fence run and in smaller runs between 
gate post ends for lightening protection.  Install one wood post in each 100-foot metal post 
fence run. 

  
3.4 LOCATION 
 

A. The fence will be placed on the alignment shown in the drawings. 
 
3.5 ENTRANCE GATES 
 

A. The Contractor shall provide openings for all gates at the size and locations shown on the 
drawings.  The Contractor shall install the gates true and plumb. 

 
PART 4 - MEASUREMENT AND PAYMENT 
 
4.1 GENERAL 

 
A. See Section 01275: Measurement and Payment. 

 
 

END OF SECTION  
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SECTION 02925 
 

SEEDING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Work in this section consists of furnishing materials, supplies, labor, equipment and 
performing all operations in connection with finish grading of topsoil, and preparation 
thereof for seeding, fertilizing, maintenance and protection of all planted areas.  The pipe 
excavations and all other disturbed areas shall be seeded. 

1.2 QUALITY ASSURANCE 

A. Qualifications of Workmen 
1. Provide at least one person who shall be present at all times during execution of 

this portion of the work and who shall be thoroughly familiar with the type of 
materials being installed.  This person shall also be familiar with the best methods 
for installation and shall direct all work performed under this section. 

1.3 PRODUCT HANDLING 

A. Protection 
1. Seed shall be delivered in original sealed packages bearing the Producer's 

guaranteed analysis of percentages of mixtures, purity, germination, weedseed 
content, and inert material.  Seed shall be labeled in conformance with the U.S. 
Department of Agricultural rules and regulations and applicable State seed laws.  
Seed that has become wet, moldy, or damaged, will not be acceptable. 

2. Fertilizer shall be delivered to the site in the original, unopened containers bearing 
the manufacturer's guaranteed chemical analysis, name, trade name, trademark, 
and conformance with State and Federal laws.  In lieu of containers, materials 
may be furnished in bulk and a certificate indicating the above information shall 
accompany each delivery. 

3. Seed and fertilizer shall be kept in dry storage away from contaminants. 

B. Samples and Certificates 
1. Certificates attesting that the following material meet the requirements specified, 

shall be submitted to the Engineer/Owner's Representative. 
a. Seed 
b. Fertilizer 

C. Replacements 
1. In the event of rejection of the seed, immediately make all replacements necessary 

to the approval of the Engineer/Owner's Representative and at no additional cost 
to the Owner. 
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D. Schedule 
1. Install seed mixes during the specified time periods.  If special conditions exist 

that may warrant a variance in the specified plant dates or conditions, a written 
request shall be submitted to the Engineer/Owner's Representative stating the 
special conditions and proposed variance. 

PART 2 - MATERIALS 

2.1 SEED 

A. General 
1. Contractor shall submit certification tags for approval.  All grass seed shall be: 

a. Free from noxious weed seeds and recleaned Grade A recent crop seed 
b. Treated with appropriate fungicide 
c. Delivered to the site in sealed containers with dealer's guaranteed 

analysis. 

B. The seed and seed mixture shall be of the same species as the vegetation that was 
disturbed.  The Contractor shall submit his proposed seed mix to the Engineer for 
approval.  

2.2 FERTILIZER 

A. General 
1. Fertilizer to be spread on areas to be seeded shall be commercially prepared and 

shall contain the following percentages by weight: 
a. 16% Nitrogen 
b. 16% Phosphoric Acid 
c. 16% Potash 

B. Commercial fertilizer shall be complete, uniform in composition, dry and free flowing.  
The fertilizer shall be delivered to the site in the original waterproof containers, each 
bearing the manufacturer's statement of analysis. 

PART 3 - EXECUTION 

3.1 SURFACE CONDITION 

A. Inspection 
1. Prior to all work of this section, carefully inspect the installed work of all other 

trades and verify that all such work is complete to the point where this installation 
may properly commence.  Verify that seeding may be completed in accordance 
with the original design and the referenced standards. 
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B. Discrepancies 
1. In the event of discrepancy, immediately notify the Engineer/Owner's 

Representative. 

C. Do not proceed with installation in areas of discrepancy until all such discrepancies have 
been fully resolved. 

3.2 SEED BED PREPARATION 

A. Subgrade Preparation. 
1. Seed bed preparation shall pertain to the preparation of the surface of the ground 

to receive the seed.  The ground shall be prepared so as to remove or break down 
all debris, clods, stones, or other foreign matter larger than 6 inches.  Prior to 
dumping and spreading of topsoil, the surface shall be scarified to a minimum 
depth of 2 inches to facilitate bonding of topsoil to subgrade soil.  Prior to 
spreading topsoil, all subgrades shall be graded evenly according to the Contract 
Documents. 

B. Such debris, clods, rocks, and other material so removed shall be disposed of at the 
Contractor's expense.  Seed bed preparation shall not commence until the moisture 
conditions make the ground area and soil friable. 

3.3 TOPSOIL PLACEMENT 

A. Spreading 
1. Topsoil shall be spread evenly on the prepared areas to a minimum depth of 6 

inches after machine compaction.  Spreading shall not be done when the ground 
or topsoil is frozen or excessively wet.  After spreading, any large, stiff clods or 
hard lumps shall be broken up and the ground shall be prepared to remove all 
debris, stones, or foreign matter larger than 6 inches. 

B. Finish Grading 
1. Grade the areas to finish grades filling as needed or removing surplus dirt.  

However the topsoil should be left in a roughened condition to better hold the 
seed.  All finish grades shall meet the approval of Engineer/Owner's 
Representative before seed is sown. 

C. Seed Bed Preparation 
1. After finishing grading or just before seeding, the areas to be seeded shall be 

loosened and disked to provide a rough and firm seed bed.  The intent is a texture 
capable of retaining water, seed, and fertilizer while remaining stable and 
allowing seed time to germinate. Seed shall be applied to the conditioned seed bed 
not more than 48 hours after the seed bed has been prepared. 

D. Fertilizer/Soil Amendments 
1. Application of fertilizer will be in one stage.  Prior to application of seed, fertilizer 

shall be applied at the rate of 100 lbs/acre.  Fertilizer shall be applied by 
broadcasting or drill methods, it shall be applied separately from the seed and 

274



SECTION 02925 
SEEDING 

PAGE 4 OF 5 

mixed into the soil to a minimum depth of 2 inches and may be incorporated as 
part of the topsoil placement and seed bed preparation operation. 

E. Seeding 
1. Immediately prior to the application of the seed, the soil shall be loose to a depth 

of at least 1 inch and free from all material as specified.   
a. Seeding shall be done within the specified time periods and at the 

following rates: 
b. Seed mix shall be sown at a rate of 20 pounds per acre and shall be 

planted in the spring from April 1st to May 31st or in the fall from 
October 1st to November 15th.  Seed will be sown only if the Engineer 
determines that soil moisture is adequate for the application of seed. 

F. Methods 
1. Seeding by drill is required on all areas flatter than 4H:1V, however, broadcasting 

will be permitted in areas not accessible by drill.  Broadcast seeding shall not be 
used during adverse weather. 
a. Areas sown by broadcast methods will be visually inspected for 

uniformity of application.  Areas which fail to reveal an average of two 
seeds per square inch will be resown at no additional expense to the 
Owner. 

b. The applied seed, regardless of application, shall be covered by a soil 
thickness no greater than 1/2 inch. 

G. Seeding by Drill 
1. Seeding equipment used for applying grass seed must be designed, modified, or 

equipped to regulate the application rate and planting depth of grass seed.  Seed 
must be uniformly distributed in the drill hopper during the drilling operation.  All 
grass establishment equipment shall be operated perpendicular to the slope 
drainage.  A drill shall be no wider than the width of the area in which it is to 
operate.  The rows of planted seeds shall be a maximum of 8 inches apart and 
shall be at right angles to the finished slopes. 

H. Broadcast Seeding 
1. When seed is sown by broadcasting, exercise great care that a uniform distribution 

of seed is obtained.  Seeding shall be done on a still day using a hopper type 
seeder with one half of the seed for each area being sown at right angles to the 
other half.  Seed distribution by broadcasting shall be covered with 1/4 to 1/2 inch 
of soil  The seed may be covered by raking, dragging, or by appropriate 
mechanical means. 

3.4 MAINTENANCE 

A. General 
1. Maintain all Native grass seeded areas until a uniform plant coverage at a 

minimum density of 5 healthy plants per square foot is achieved and is free of 
excessive weed growth.  Maintain for 1 year after final inspection. 

B. Work Included 
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1. Repair any portion of the surface that becomes gullied or otherwise damaged 
following seeding. 

C. Replacements 
1. Any area that fails to produce an adequate stand of grass cover shall be reseeded 

by Contractor at no additional expense to the Owner, provided that such failure is 
not caused by carelessness, neglect, or actual injury on the part of workmen of 
other individuals not under the contractors direction or control. 

2. Replacement required because of vandalism or other causes beyond the control of 
the Contractor are not part of the Contract. 

D. Extension of Maintenance Period 
1. Continue the maintenance period at no additional cost to the Owner until all 

previously noted deficiencies have been corrected at which time the final 
inspection shall be made.   

 
 

END OF SECTION 
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SECTION 06100 
 

CARPENTRY 
 
 
PART 1 - GENERAL 
 
1.1 DESCRIPTION 
 

A. This section covers items required by the Plans to be of wood construction except wood 
doors and shall include the following: 
1. Framed bearing walls, partitions, floor systems and roof systems 
2. Miscellaneous items associated the wall, floor, and roof assemblies 
3. Miscellaneous trim and fasteners  

           
1.2 QUALITY ASSURANCE 
 

A. The Contractor shall provide sufficient workmen and supervisors who shall be present at 
all times during execution of this portion of the work, and who shall be thoroughly 
familiar with the type of construction involved and the materials and techniques 
specified.  The Engineer will make no allowance for lack of skill on the part of the 
workmen in accepting or rejecting the work. 

 
1.3 SUBMITTALS 
 

A. The Contractor shall submit complete specifications, data, and catalog cuts and drawings 
covering all materials and items found under this section. 

 
1.4 PROTECTION AND STORAGE 
 

A. Lumber and finish carpentry items shall be protected and kept under cover, both in transit 
and at the jobsite.  Lumber shall be carefully stacked on suitable supports in a manner 
which will insure proper ventilation and drainage.  Finish carpentry items shall be stored 
in a dry, weathertight building and protected from damage or soiling by cartons or other 
suitable means. 

 
PART 2 - MATERIALS 
 
2.1 LUMBER    
 

A. American Standard Lumber conforming to PS 20, moisture content 19 percent or less; 
sized dry 

 
B. Structural Dressed - Southern pine or Douglas fir, S4S; structural joists and planks, No. 2 

& BTR; studs, stud grade 
       

C. Pressure Treated - Structural lumber, pressure treated with non-watersoluble preservative 
in accordance with AWPA C2, except that creosote treatment will be acceptable for 
buried members only.  Roof nailers and cants shall be treated with pentachlorophenol by 
the L.P. gas process.  Cut surfaces shall be given two heavy brush coats of preservative. 
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2.2 REDWOOD    
 

A. Construction Grade 
 
2.3 PLYWOOD OR OSB PANELS 

 
A. Roof & Wall sheathing - APA rated sheathing, Exposure 1, 7/16 inch. 

 
2.4 GLULAMS  
 

A. Materials, Manufacture and Quality Assurance 
1. Structural glued laminated timber of softwood species shall be in conformance 

with ANSI Standard A190.1, American National Standard for Structural Glued 
Laminated Timber, or other code-approved design, manufacturing and/or quality 
assurance procedures. 
 

B. Trademarks 
1. Members shall be marked with the Engineered Wood Systems APA EWS 

trademark indicating conformance with the manufacturing, quality assurance and 
marking provisions of ANSI Standard A190.1. 

 
2.5 FASCIA & EAVE TRIM 26 Gauge galvanized steel to match roof.  
 
2.6 WOOD TRIM (inside)  1 X White Pine 
 
2.7 BASEBOARD TRIM   4" Vinyl cove base 

 
2.8 FASTENERS    

 
A. Nails - Galvanized or aluminum coated 

 
B. Bolts & Nut - ASTM A307, galvanized ASTM A153, cadmium-plated ASTM A165 

Type NS or zinc-plated ASTM A164 Type GS 
 

C. Wood Screws - 18-8 stainless steel 
 

D. Gypsum Board Fasteners - Bugle head screws 1 5/8" 
     
2.9 OTHER MATERIALS 
 

A. Polyethylene Film - Fed Spec L-P-378, Type I, 6 mil 
 
2.10 ROOF VENTS 
 

A. Continuous roof vent to match roofing 
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2.11 TRUSSES 
 

A. Lumber: 
1. Lumber used shall be identified by grade mark of a lumber inspection bureau or 

agency approved by the American Lumber Standards Committee, and shall be 
the size, species, and grade as shown on the Truss Design Drawings, or 
equivalent as approved by the Truss Design Engineer/ Truss Designer. 

2. Adjustment of value for duration of load or conditions of use shall be in 
accordance with NDS.   

3. Fire retardant treated lumber, if applicable, shall meet the specifications of the 
fire retardant chemical manufacturer, the Truss design and the Standard and shall 
be re-dried after treatment in accordance with the American Wood-Preservers’ 
Association (AWPA) Standard C20 Structural Lumber – Fire Retardant 
Treatment by Pressure Processes. Allowable values must be adjusted in 
accordance with NDS. Lumber treater shall supply certificate of compliance. 
 

B. Metal Connector Plates: 
1. Metal connector plates shall be manufactured by a Truss Plate Institute (TPI) 

member plate manufacturer and shall not be less than 0.036 in. thick (20 gauge) 
and shall meet or exceed ASTM A653/A653M grade 33, and galvanized coating 
shall meet or exceed ASTM A924/924M, coating designation G60. Working 
stresses in steel are to be applied to effectiveness ratios for plates as determined 
by test and in accordance with the Standard. 

2. In highly corrosive environments, special applied coatings or stainless steel may 
be required. 

3. At the request of the Building Designer, a TPI member plate manufacturer shall 
furnish a certified record that materials comply with steel specifications. 

 
2.12 VAPOR BARRIER 
 

A. 6 mil polyethylene 
 
2.13 WEATHER BARRIER 
 

A. “Tyvek” or equal; 30 pound asphalt saturated felt 
 

B. Other materials necessary for the completion of the work shall conform to the 
requirements of other sections of these Specifications or conform to industry standards 
for the type of material and use thereof.  

 
2.14 MATERIAL QUALITY 
 

A. The Contractor shall provide quality materials for the work.  All lumber with excessive 
warp, twist, bow, or other defects; all plywood with excessive blows, voids, 
delaminations or other defects; and other substandard products will be rejected whether 
or not they have been installed. 

 

280



SECTION 06100 
CARPENTRY 
PAGE 4 OF 7 

PART 3 - EXECUTION 
 
3.1 GENERAL 
 

A. All carpentry work shall be constructed square, plumb, straight and in general 
conformance with the Plans.  The Contractor shall notify the Engineer of any necessary 
adjustments or modifications necessary to join, fit or assemble the work as required prior 
to performing the work. 

 
3.2 ROUGH CARPENTRY 
 

A. The Contractor shall perform all framing operations normal to the fabrication and 
erection indicated on the Plans and shall install all backing or bracing necessary to 
accommodate or support utilities, accessories or other items of work. 

 
B. All horizontal members shall be set with the crown up.  Horizontal beams or joists shall 

not be notched, bored or cut for utilities, ducts or conduits, except as approved by the 
Engineer. 

 
C. All bearings and beam seats shall be finished to provide full bearing and even support to 

the structural member. 
 

D. Bridging consisting of two-inch by three-inch nominal wood cross bracing, metal 
bridging of equal strength, or solid blocking shall be installed between joists where the 
span exceeds eight feet. 

 
E. Structural lumber in exterior locations; lumber in contact with concrete, masonry, earth or 

water; and all wood nailers shall be pressure treated unless otherwise specified. 
 

F. Structural dressed lumber blocking shall be provided between studs in gypsum wallboard 
partitions at toilet partitions, toilet accessories, wall-type door bumpers, and other similar 
locations.  Blocking required shall be sufficient to securely anchor each item. 

 
G. Wood purlins shall be centered and straight and of sufficient length to cover no less than 

three supports. 
 

H. Partitions and studwalls shall have single-length studs with a treated bottom plate and 
double interlocking top plates.  Cross bracing shall be provided at corners and across 
hallways of walls otherwise unsupported at the top.  Corners shall be framed with three or 
more studs to provide bearing for wall finish. 

 
I. Full-height walls shall be framed to extend to the roof diaphragm.  An airtight seal shall 

be provided at the diaphragm between the framing member or plate and the metal roof 
deck using caulking or deck foam closures as required. 

 
3.3 FINISH CARPENTRY 
 

A. The Contractor shall use qualified finish craftsmen for all finish carpentry work.  Only 
qualified materials will be accepted.  All rejected materials shall be removed from the site 
immediately. 

 

281



SECTION 06100 
CARPENTRY 
PAGE 5 OF 7 

B. Finish carpentry items and millwork shall be shop made and assembled, and shall be 
delivered to the jobsite in a clean, undamaged condition.  Workmanship in connection 
with finished carpentry shall conform to the best standards of the trade and shall be 
acceptable to the Engineer.  Woodwork shall have a fine, smooth finish and shall be free 
from machine or tool marks, abrasions, raised grain, or knots on exposed surfaces. 

 
C. Finish woodwork shall be installed plumb and level, straight and true, but shall not be 

installed until the areas are enclosed and dry.  Woodwork shall be fitted and scribed to 
other finished work with tight, straight joints.  Woodwork shall be blind-nailed wherever 
possible, but where not possible, the nailing shall be located, driven, and putty filled so as 
to be inconspicuous. 

 
D. Finish woodwork shall be cleaned and sanded parallel to the grain prior to finishing as 

covered in the painting section.  All prefinished work shall be inspected and touched up 
as required. 

 
3.4 FASTENING 
 

A. The Contractor shall provide fasteners properly selected for the material to be fastened 
and the substrate to which the material will be attached, designed to develop the proper 
and adequate strength commensurate with the use. 

 
B. Nails shall be common or box, conforming to the above paragraph.  All nailing shall be 

done without splitting the wood.  Pre-bored holes shall be used as required.  All split 
wood shall be replaced. 

 
C. Bolts shall be installed in holes bored straight and true from one side only.  Holes shall be 

1/16 inch larger than the bolt.  Washers shall be used on the head of the nut where bear-
ing is against a wood surface. 

 
D. Screws and lag bolts shall be screwed into pre-bored holes the same size as the root of the 

thread with an enlarged hole for the shank.  Wood screws shall be countersunk and 
puttied over.  Lag screws shall be made up tight without stripping.  Pounded screws will 
be rejected. 

 
E. All other fastening shall be as per the International Building Code unless otherwise 

indicated on the Drawings.   
 

F. Backing shall be provided at all mitered fascia joints.  Joist hangers and rafter connectors 
shall be utilized at all plate connections. 

 
3.5 TRUSSES 
 

A. Trusses shall be factory-built and shall require a licensed engineer's stamp of approval for 
the design for the truss.  The truss shall be designed for the following loads conditions: 
1. Snow load        31 psf  
2. Wind load        90 mph, 3 Second Gusts 
3. Seismic      Design Category Per Montana Building Codes 

Note:  Montana Building Code requirements for snow load, wind load, and 
seismic design shall govern. The contractor / truss supplier shall verify 
requirements for project location. 

282



SECTION 06100 
CARPENTRY 
PAGE 6 OF 7 

 
B. Appropriate point loads shall be taken into account during truss design. 

 
C. Trusses shall be of the open web type to allow for installation of duct work.  Truss depth 

shall be sufficient to allow for required insulation "R" - values as indicated on the 
drawings. 

 
D. Care shall be taken in truss assembly and placement to prevent splitting and cracking of 

the truss members.  Defective assemblies will be rejected whether or not they have been 
installed.  Trusses shall be fastened to the top plate using H-1 Simpson Hurricane clips 
plus 2-16d nails. 

 
E. Any framing plan differing from those shown on the Drawings shall be submitted to the 

Engineer for approval prior to construction. 
 

F. Trusses shall be handled during manufacturing, delivery and by the Contractor at the job 
site so as not to be subjected to excessive bending. 

 
G. Trusses shall be unloaded in a manner so as to minimize lateral strain. Trusses shall be 

protected from damage that might result from on-site activities and environmental 
conditions. Trusses shall be handled in such a way so as to prevent toppling when 
banding is removed. 

 
H. Contractor shall be responsible for the handling, installation, and temporary restraint/ 

bracing of the Trusses in a good workmanlike manner and in accordance with the 
recommendations set forth in the latest edition of BCSI. 

 
I. Apparent damage to Trusses, if any, shall be reported to Truss Manufacturer prior to 

erection. 
 

J. Trusses shall be set and secured level and plumb, and in correct location. Each Truss 
shall be held in correct alignment until specified permanent restraint and bracing is 
installed. 

 
K. Cutting and altering of Trusses is not permitted. If any Truss should become broken, 

damaged, or altered, written concurrence and approval by a Registered Design 
Professional is required.  

 
L. Concentrated loads shall not be placed on top of Trusses until all specified restraint and 

bracing has been installed and decking is permanently nailed in place. Specifically avoid 
stacking full bundles of plywood or other concentrated loads on top of Trusses. 

 
M. Truss Submittals and any supplementary information provided by the Truss Manufacturer 

shall be provided by the Contractor to the individual or organization responsible for the 
installation of the Trusses. 

 
N. Trusses shall be permanently restrained and braced in a manner consistent with good 

building practices as outlined in BCSI and in accordance with the requirements of the 
Construction Documents. Trusses shall furthermore be anchored or restrained to prevent 
out-of-plane movement so as to keep all Truss members from simultaneously buckling 
together in the same direction. Such permanent lateral restraint shall be accomplished by: 
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(a) anchorage to solid end walls; (b) permanent diagonal bracing in the plane of the web 
members; or (c) other suitable means. 

 
O. Materials used in temporary and permanent restraint and bracing shall be furnished by 

Contractor. 
 
 

END OF SECTION 
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SECTION 07920 
 

SEALANTS & CAULKING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section covers all caulking and sealing of joints as required to provide a positive 
barrier against passage or air and/or moisture. 

1.2 SUBMITTALS 

A. Manufacturers' data for all sealants must be submitted to the Engineer before their use in 
the work. 

PART 2 - MATERIALS 

2.1 SEALANTS 

A. Two component sealants shall be rubber-based compound.  Each color and class of 
sealants shall be the product of a single manufacturer selected from the following, or 
shall be equal products as approved in advance by the Engineer: 
1. Class "A" (for non-traffic bearing horizontal surfaces).  SEALANTS shall be 

“Sikaflex 2C SL” by Sika Corporation; "Paramastic" as manufactured by Parr, 
Inc.,  

2. Class "B" (for vertical surfaces).  SEALANTS shall be “Sikaflex 2C NS" by Sika 
Corporation;  

B. Single components sealants shall be silicone-based.  Each color and class of sealant shall 
be the product of a single manufacturer selected from the following, or shall be equal 
products approved in advance by the Engineer: 
1. Interior Wet or Moist Locations (showers, locker rooms, etc.)  Sealants shall be: 

Dow Corning 786 Mildew Resistant Silicone Sealant; G.E. Silicone II Kitchen 
and Bath sealant 

2. Interior/Exterior General Waterproofing and sealing (Door and window frames, 
metal panels, etc.) 

3. Sealants shall be:  Dow Corning 791 Silicone Perimeter Sealant; G.E. Silicone II 
Sealant or equal. 

C. Colors for each sealant installation shall be approved by the Engineer from standard 
colors normally available from the specified manufacturers.  If the standard color 
approved by the Engineer is not available from the approved manufacturer except at 
additional charge, the Contractor shall provide the approved color at no additional cost to 
the Owner. 
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In concealed installations and in partially or fully exposed installations where approved 
by the Engineer, standard gray or black sealants may be used. 

2.2 PRIMERS 

A. The Contractor shall use only those primers that are nonstaining, have been tested for 
durability on the surfaces to be sealed, and are specifically recommended for this 
installation by the manufacturer of the sealants used. 

2.3 BACKUP MATERIALS 

A. Only those backup materials which are specifically recommended for this installation by 
the manufacturer of the sealants used and which are nonabsorbent and nonstaining shall 
be used by the Contractor. 

 
Acceptable types of backup materials include: 
1. Closed-cell resilient urethane or polyvinyl-chloride foam; 
2. Closed-cell polyethylene foam; 
3. Closed-cell sponge of vinyl or rubber; 
4. Polychloroprene tubes or beads;  
5. Polyisobutylene extrusions; or 
6. Oil-less dry jute. 

 
Preformed support strips for ceramic tile control-joint and expansion-joint work shall be 
polyisobutylene or polychloroprene rubber. 

2.4 BOND-PREVENTIVE MATERIALS 

A. The Contractor shall use one of the following bond-preventing materials.  The particular 
material used shall be the one best suited for the application as recommended by the 
manufacturer of the sealants used. 
1. Polyethylene tape, pressure-sensitive adhesive, with the adhesive required only to 

hold tape to the construction materials as indicated; 
2. Aluminum foil; or 
3. Wax paper. 

2.5 MASKING TAPE 

A. The Contractor shall provide a masking tape for masking around joints. 

2.6 OTHER MATERIALS 

A. All other materials not specifically described but required for complete and proper 
caulking and installation of sealants shall be first quality of their respective kinds, new, 
and subject to the approval of the Engineer. 
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PART 3 - EXECUTION 

3.1 INSPECTION 

A. The Contractor shall examine the areas and conditions under which the work covered by 
this section will be performed.  Conditions which may be detrimental to the proper and 
timely completion of the work shall be corrected by the Contractor.  The Contractor shall 
not proceed with the work until such detrimental conditions have been corrected. 

3.2 PREPARATION 

A. Concrete surfaces.  All concrete surfaces in contact with sealants shall be dry, sound and 
well brushed and wiped free from dust.  Solvent shall be used to remove oil and grease, 
and the surface shall then be wiped with clean rags.  Where surfaces have been treated, 
the surface treatment shall be removed by means of sandblasting or wire brushing.  All 
laitance and mortar from joint cavities shall also be removed. Where a backstop is re-
quired, the approved backup material shall be inserted into the joint cavity to the depth 
required. 

B. Steel surfaces.  Steel surfaces in contact with sealants shall be sandblasted.  If 
sandblasting would not be practical or would damage adjacent finishes, the metal shall 
instead be scraped or wire-brushed to remove mill scale.  Solvent shall be used to remove 
oil and grease, and the surface shall then be wiped with clean rags.  Protective coatings 
on steel shall be removed by sandblasting or by a solvent that leaves no residue. 

3.3 INSTALLATION OF BACKUP MATERIAL 

A. The Contractor shall use only the backup materials recommended by the manufacturer of 
the sealants and approved by the Engineer for the particular installation.  The backup 
material shall be compressed 25 to 50 percent to provide a positive and secure fit.  When 
using backup material of tube or rod stock, the Contractor shall avoid lengthwise 
stretching of the material.  Hose or rod backup stock shall not be twisted or braided. 

3.4 PRIMING 

A. The Contractor shall use only the primer recommended by the manufacturer of the 
sealants and approved by the Engineer for the particular installation.  The primer shall be 
applied in strict accordance with the manufacturer's recommendations, as approved by the 
Engineer. 

3.5 BOND-BREAKER INSTALLATION 

A. The Contractor shall install an approved bond-breaker where recommended by the 
manufacturer of the sealants and where directed by the Engineer.  The material shall be 
installed in strict accordance to the manufacturer's recommendations, as approved by the 
Engineer. 
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3.6 INSTALLATION OF SEALANTS 

A. General.  Before beginning to install sealants in each joint, the Contractor shall verify the 
joint type according to the details on the Plans, and shall verify that the required 
proportion of width of joint to depth of joint has been secured. 

B. Equipment.  Sealants shall be applied under pressure with a hand- or power-actuated gun 
or other appropriate means.  Guns shall have a nozzle of appropriate size and shall 
provide sufficient pressure to completely fill the joints as designed. 

C. Masking.  The Contractor shall thoroughly and completely mask all joints where the 
appearance of sealants on adjacent surfaces would be objectionable.  

D. Installation of sealants.  The sealants shall be installed in strict accordance with the 
manufacturer's recommendations.   All joints shall be thoroughly filled to the 
recommended depth. 

E. Tooling.  The Contractor shall tool all joints to the profile shown on the details in the 
Drawings. 

F. Cleanup.  The Contractor shall remove all masking tape immediately after the joints have 
been tooled.  Adjacent surfaces shall be cleaned of sealants as the installation progresses.  
The Contractor shall use a solvent or cleaning agent as recommended by the sealant's 
manufacturer for this purpose. 

 
 

END OF SECTION 
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SECTION 08110 

 
STEEL DOORS 

 
 
PART 1 - GENERAL 
 
1.1 DESCRIPTION 
 

A. This section covers hollow metal doors and frames.  All doors shall be insulated steel, 
full flush-type doors except as otherwise shown or specified. 

 
1.2 WORKMANSHIP 
 

A. The finished work shall be strong and rigid, neat in appearance, and free from defects.  
Molded members shall be fabricated straight and true with corner joints well formed, and 
with fastenings concealed where practicable. 

 
1.3 SUBMITTALS 
 

A. The Contractor shall submit complete detail drawings of each door type showing 
elevations, frame details, identification, typical and special construction details, methods 
of assembly, hardware requirements, material characteristics, joints, connections and 
finish, all in accordance with the General Requirements. 

 
PART 2 - MATERIALS 
 
2.1 DOOR MATERIALS 
 

A. Door materials shall meet the following requirements: 
1. Doors & Frames   Stretcher leveled quality sheet steel with smooth, clean 

surface 
2. Internal Reinforcing   Cold rolled steel 
3. Fillers for Internally 
      Reinforced Doors   Minerals wool, fiberglass, urethane or polystyrene foam 
4. Anchoring Devices Cadmium plated where exposed; cadmium plated or 

galvanized where concealed 
5. Expansion Anchors Fed. Spec. FF-S-325; wedge type, Group II, Type 4, 

Class 1 or 2; self-drilling type, Group III, Type 1; or 
non- drilling type, Group VIII, Type 1 or 2; Phillips, 
Rawplug, USM, Wej-it, or equal. 

 
2.2 FRAMES 
 

A. Door frames shall be formed of steel to the sizes and shapes required.  Metal for door 
frames shall not be lighter than 14 gauge, except 16-gauge frames may be used if jambs 
are grouted full height.  Joints in frames shall be mitered and butted, and shall be 
continuously welded on the reverse side to produce rigid joints that are invisible on the 
face of the frame.  Frame bottoms shall be held rigidly in position by spreader bars to 
maintain proper alignment during shipment and erection. 
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B. Hardware Provisions.  Frames shall be prepared at the factory for the specified hardware.  

Frames shall be mortised, reinforced, drilled and tapped for mortised hardware, and shall 
be reinforced for surface-applied hardware.  Cover boxes shall be provided in back of all 
hardware cutouts.  Frames for all doors except weather-stripped doors shall be punched to 
receive silencers, three holes on the lock side of single door frames and one hole for each 
leaf in heads of double door frames.  Lock strikes shall be set out and adjusted to provide 
clearance for silencers. 

 
Concealed metal reinforcements shall be provided for hardware with the following 
minimum thicknesses: 
1. Hinge reinforcement           10 gauge 
2. Strike reinforcement           14 gauge 
3. Closer reinforcement          12 gauge 
4. Other reinforcement            14 gauge 

 
C. Wall & Floor Anchors.  Metal anchors of the sizes and shapes required for the adjoining 

type of wall construction shall be provided.  Jamb anchors shall be fabricated from steel, 
with thickness not less than the gauge used for frames.  Anchors shall be located near the 
top and bottom of each frame and at intermediate points not to exceed 32 inches spacing. 
 
Door frames shall be anchored to the floor with a 16-gauge base clip at each jamb.  Clips 
shall be sized and drilled for at least two 3/8-inch anchoring devices. 

 
2.3 HOLLOW METAL DOORS 
 

A. Doors indicated on the Plans as flush hollow metal, including doors with glazed and 
louvered openings, shall be as specified herein unless otherwise indicated on the plans.  
Doors shall be prepared to receive the hardware specified in the finish hardware section. 

 
B. Sizes & Clearances.  Doors shall be 1-3/4 inches thick, full flush type, of the sizes and 

design indicated.  Clearances for doors, except fire doors, shall be 1/8 inch at jambs andl 
heads, 1/4 at meeting stiles of pairs of doors, and 3/4 inch at bottom, unless otherwise 
indicated or specified.  Clearances for fire doors shall be as required by NFPA Pamphlet 
#80, or by the authority having jurisdiction. 

 
C. Construction.  Doors shall have 18-gauge seamless outer sheets except as noted on plans.  

Side edges of doors shall be flush and closed watertight, with all seams either 
mechanically interlocked, continuously welded, or spot welded at four-inch centers 
maximum, filled with filler metal, and dressed smooth.  Doors shall be prepared at the 
factory for hardware and for glazing and louvers as indicated on the Plans and as 
specified.  Door edges shall be beveled or rounded. 

 
Internally reinforced doors shall have fillers placed in the spaces between reinforcing 
members and shall be reinforced by one of the following methods: 
1. With interlocking vertical channels or z-shaped members, not less than 20 gauge, at 

six-inch spacing and welded to outer face sheets; or 
2. A continuous truss of 28-gauge sheet metal welded to outer face sheets. 

 
Foam-filled doors shall have all internal spaces completely filled with a rigid urethane 
core foamed in place and chemically bonded to the interior surfaces of the doors. 
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Outswinging exterior doors shall be finished flush at the top, with all seams and joints 
closed watertight as specified for side edges. 

 
D. Hardware Provisions.  Doors shall be mortised, reinforced, drilled and tapped for 

mortised hardware.  Reinforcing units shall be provided for locksets.  Reinforcing plates 
shall be provided for mortised and surface-applied hardware in at least the following 
thicknesses: 
1. Hinge reinforcement            10 gauge 
2. Surface-applied closers 
            & hold open arms             12 gauge 
3. Other reinforcement            14 gauge 

 
The location of hardware items shall be in accordance with DHI "Recommended 
Locations for Builders' Hardware for Standard Steel Doors and Frames". 

 
2.4 FINISH 
 

A. A primer shall be applied to all surfaces of ferrous metal furnished under this section.  
Metal surfaces shall be cleaned and given phosphate or equivalent treatment to assure 
maximum corrosion protection and paint adherence.  A dip or spray coat of synthetic 
resin, rust inhibitive, metallic oxide or zinc chromate primer shall be applied to all 
surfaces, then baked or oven- dried.  Finished surfaces shall be smooth and free from 
irregularities. 

 
2.5 GENERAL 
 

A. Doors, frames and appurtenances shall be furnished and installed as specified herein and 
in accordance with the details and arrangements indicated on the Plans. 

 
Subject to the specified requirements, internally-reinforced doors and accompanying 
frames shall be equivalent to those manufactured by: 
1. Curries Manufacturing Company 
2. Firedoor Corporation of America 
3. Pioneer Industries 
4. Trussbilt, Incorporated 
5. Ceco Corporation 
 
Subject to the specified requirements, doors with foamed-in-place urethane core and 
accompanying frames shall be equivalent to those manufactured by: 
 
The Ceco Corporation 
Mesker Brothers Industries, Incorporated 
 
Fire doors and frames shall be provided at the locations indicated on the drawings.  Doors 
and frames shall be constructed and installed in accordance with the requirements of, and 
shall bear the label of, Underwriters' Laboratories for Class B, 1-1/2 hour rating, 450°  F 
maximum temperature rise in the first 30 minutes of exposure, or corresponding 
classification by the factory manual.  For doors exceeding the Underwriters' Laboratories 
size limitations for labeling, the UL "Certificate for Oversize Construction" shall be 
provided.  Authorized construction details and requirements for labeling shall take 
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precedence over the Specifications, except when thicker gauges of metal are required by 
these Specifications. 
 
Doors and frames by other manufacturers may also be acceptable, provided the functional 
and quality requirements of this section are satisfied. 

 
2.6 STEEL DOOR SCHEDULE 
 

 
 
Mark 

 
Opening 

 
 
Type 

 
 
Notes  

Size  
 
Frame 

 
D1 - Exterior 

 
3' x 7' 

 
H.M. 

 
Full Flush 

 
Insulated 

 
PART 3 - EXECUTION 
 
3.1 FRAMES  
 

A. General - All miters and joints shall form flush, hairline joints, utilizing concealed 
fastenings where practicable.  Where the use of exposed screws, bolts or rivets cannot be 
avoided, heads shall be countersunk and finished to match adjacent work. 

 
Frames for doors shall be of sizes indicated and proper depth to fit the full thickness of 
the wall.  Door stops shall be the manufacturer's standard stops with integral 
weather-stripping at head and jambs. 

 
B. Hardware Provisions - Frames shall be prepared at the factory for the specified hardware.  

Frames shall be mortised, reinforced, drilled, and tapped for mortised hardware and shall 
be reinforced for surface-applied hardware.  Cover boxes shall be provided in back of all 
hardware cutouts. 

 
C. Connections and Fasteners - All standard and special clips, angles, and other connection 

or attachment members shall be furnished as indicated, specified, or required for proper 
installation. 

 
3.2 DOORS 
 

A. Workmanship - Doors shall be rigid, neat in appearance, and free from defects.  Molded 
members for glazed doors shall be formed straight and true, with joints coped or mitered, 
well formed, and in true alignment.  All welded joints on exposed surfaces shall be 
dressed smooth so that they are invisible after finishing. 

 
B. Sizes and Clearances - Doors shall be 1 3/4 inches thick, of the sizes and design 

indicated.  Clearances for doors shall be 1/8 inch at jambs and heads, 1/4 inch at meeting 
stiles of pairs of doors, and 3/4 inch at bottoms unless otherwise indicated or specified. 

 
C. Hardware Provisions - Doors shall be mortised, reinforced, drilled, and tapped for 

mortised hardware, and reinforced as required for surface-applied hardware.  Reinforcing 
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units shall be provided for locksets.  A threshold shall be provided at the bottom of each 
exterior door. 

 
3.3 ERECTION 
 

A. Door frames shall be erected plumb and true by skilled mechanics in accordance with the 
manufacturer's recommendations, subject to the following modifications. 

 
Framing members shall be anchored to concrete and solid masonry units with masonry 
anchors, and to steel by machine screws.  Anchors for head, jamb, and sill members shall 
be spaced not more than 24 inches apart. 
 
Member-to-member connections shall be made with appropriate profile clips, or with 
angles at each side or level of the members jointed.  Each clip or angle shall be fastened 
to each member with at least two stainless steel or cadmium-plated screws.  Connections 
shall be water-tight and shall be sealed during erection in accordance with the 
manufacturer's recommendations and standard details. 
 
Accessories shall be secured with countersunk stainless steel machine screws. 
 
Hardware shall be carefully properly installed, doors hung, and each item of hardware 
lubricated and adjusted for perfect operation. 
 
All doors shall perform as intended throughout the 1-year warranty period. 

 
3.4 PROTECTION AND CLEANING 
 

A. Doors, frames and appurtenances shall be protected during fabrication, shipment, site 
storage, and erection to prevent damage to materials or finished work.  Damaged doors 
and framing members will be rejected and shall be replaced with undamaged units. 

 
After completion of construction, protective materials shall be removed and all steel work 
shall be washed with a mild solution of soap and water and then rinsed with clean water. 

 
 

END OF SECTION 
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SECTION 08710 

DOOR HARDWARE 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section covers finish hardware for exterior and interior doors. 

1.2 GENERAL 

A. Equipment Building 
1. All door hardware shall be from the same manufacturer, and all locksets shall be 

keyed alike with two keys furnished for each lock, or a total of ten keys, 
whichever is less.   

1.3 SUBMITTALS 

A. The Contractor shall submit a complete schedule of door hardware indicating the 
manufacturer's name, number and finish. 

1.4 TEMPLATES 

A. Each hardware manufacturer shall deliver to the door and frame manufacturer a template 
for each item of mortised and surface-applied hardware. 

PART 2 - MATERIALS 

2.1 MANUFACTURERS 
 

Hinges:  Stanley, Hager, Lawrence, or equal 
 
Locksets, latchsets cylinders & padlocks: Schlage, Yale, Corbin Russwin,or equal 
 

 Closers & brackets: LCN, Corbin Russwin, or equal 
 

Holders, bumpers & silencers:  Baldwin, Russwin Corbin, Ives or equal 
 
Thresholds & drip caps, extruded: Wooster, Reese, May, or equal 
 

 Thresholds, cast, abrasive: Wooster, American Abrasive, Pemko, or equal 
 

Push plates, pull plates, & kickplates: Cipco, Baldwin, Quality, or equal 
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Weatherstripping:  Reese, Zero, Pemko or equal 

2.2 PRODUCTS 

A. Butt hinges.  Where doors are required to swing 180 degrees, hinges shall have sufficient 
throw to clear the trim.  Outswing exterior doors shall have non-removable pins.  Butts 
shall be heavy duty, 4-1/2" x 4-1/2" Stanley No. FBB179-26D or FBB179-32D, as 
required, or equal. 

B. Locksets.  Locksets shall be heavy duty sets equal to Schlage No. D50PD-ATH-626 
Entrance; D405-ATH-626 Restroom; D80PD-ATH-626 Storage/Mech. 

C. Latchsets.  Latchsets shall be heavy duty sets equal to Schlage No. D105-ATH-626. 

D. Closers.  Closers shall be full rack and pinion, hydraulic closers designed for use on 
exterior doors with hold-open device equal to LCN Series, as required. 

E. Bumpers.  Bumpers shall be wall-mounted on all interior doors swinging into a wall or 
partition.  Floor- or slab-mounted bumpers shall be provided on exterior doors to prevent 
door swing beyond 120 degrees or to point 4" before obstruction. 

F. Threshold.  Thresholds shall be equal to Pemko extruded aluminum thresholds, sized to 
match the door. 

G. Miscellaneous.  Miscellaneous items not specifically described but required for a 
complete and proper installation shall be high-quality materials selected by the 
Contractor, subject to the approval of the Engineer. 

2.3 HARDWARE SCHEDULE 

A. Hardware shall be furnished in accordance with the following schedule.  Doors are listed 
by opening numbers with a complete set of hardware listed for each opening. 

B. Substitutions.  Hardware is identified by manufacturer's name and catalog number.  
Similar hardware of other makes will be considered, provided full information is 
furnished with the request, including the manufacturer's name and catalog number.  The 
Contractor shall furnish complete specifications and cuts of each item. 

C. Finish.  Hardware shall in general have a Satin Chrome finish.  Door closers and brackets 
shall have a primed finish.  Machine screws, bolts, and other exposed attachments shall 
be finished to match hardware. 

D. Fire Door Hardware.  All locksets, latchsets, and closers for fire doors shall be listed by, 
and shall bear the label of, Underwriter's Laboratories for the corresponding fire door 
rating. 

E. Manufacturers.  Items indicated in the hardware schedule identify products required for 
each opening.  Equivalent products of the other listed manufacturers will be acceptable, 
provided the basic requirements of type, function, and materials are met. 
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2.4 HARDWARE SCHEDULE 
 
________________________________________________________________ 
Door Opening*               Hardware           No. Each Door 
________________________________________________________________ 
 
Exterior Door (D1)                                   Butts 3 
      Lockset    1 
     Closer    1        

Threshold & Seal  1 
Drip Cap   1 
Bumper (Floor)   1 
Weatherstrip 1 

________________________________________________________________ 
 
*One complete set of hardware for each opening number listed except as noted. 
Refer to the project plans for door locations. 

PART 3 - EXECUTION 

3.1 DELIVERIES 

A. All items shall be stocked sufficiently in advance to ensure their availability and orderly 
installation into the work. 

3.2 PACKAGING 

A. Each item of hardware shall be packaged separately in an individual container complete 
with screws, keys, special wrenches, instructions, and installation templates necessary for 
accurately locating, setting, adjusting, and attaching hardware.  Each container shall be 
marked with the number of the opening to which the hardware item is to be applied. 

3.3 INSTALLATION 

A. Hardware items shall be accurately fitted, securely applied, carefully adjusted, and 
lubricated in accordance with the manufacturer's instructions. 

B. Location.  Before hardware is installed, the locations of mortise preparations and 
hardware reinforcements shall be checked and any necessary revisions made.  Unless 
otherwise directed by the Engineer, the locations of hardware items shall be in 
accordance with DHI "Recommended Locations for Builders' Hardware for Standard 
Steel Doors and Frames". 
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C. Thresholds.  Thresholds shall have ends notched to fit the frame profile and shall be 
field-drilled to receive flush bolts where required.  Where fastened to concrete, thresholds 
shall be anchored with 5/16-inch stainless steel flat head countersunk machine screws and 
expansion anchors spaced at eight-inch centers.  Thresholds shall be set in mastic 
conforming with Fed Spec SS-C-153. 

 
 

END OF SECTION 
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SECTION 09250 

GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Interior gypsum board. 
2. Exterior gypsum board for ceilings and soffits. 
3. Tile backing panels. 

1.3 SUBMITTALS 

A. Product Data:  Manufacturer’s data and certifications for each type of product indicated. 

B. LEED Submittals:  For Credit EQ 4.1, manufacturers' product data for adhesives used to 
laminate gypsum board panels to substrates, including printed statement of VOC content. 

1.4 QUALITY ASSURANCE 

A. Moisture- and Mold-Resistant Assemblies:  Provide and install moisture- and mold-
resistant glass-mat gypsum wallboard products with moisture-resistant surfaces 
complying with ASTM C 630 and ASTM C 1177 where indicated on Drawings and in all 
locations which might be subject to moisture exposure during construction. 

B. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide 
materials and construction identical to those tested in assembly indicated according to 
ASTM E 119 by an independent testing agency. 

C. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated according to ASTM E 90 and classified 
according to ASTM E 413 by an independent testing agency. 

1.5 STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against damage from 
weather, condensation, direct sunlight, construction traffic, and other causes.  Stack 
panels flat to prevent sagging. 
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1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent. 

B. Do not install interior products until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are 
mold damaged. 
1. Indications that panels are wet or moisture damaged include, but are not limited 

to, discoloration, sagging, or irregular shape. 
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PANELS, GENERAL 

A. Size:  Provide in maximum lengths and widths available that will minimize joints in each 
area and that correspond with support system indicated. 

2.2 INTERIOR GYPSUM BOARD 

A. General:  Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable 
to type of gypsum board indicated and whichever is more stringent. 
1. Basis-of-Design Product:  The design for each type of gypsum board and related 

products is based on G-P Gypsum products named.  Subject to compliance with 
requirements, provide the named product or a comparable product by one of the 
following: 
a. American Gypsum Co. 
b. National Gypsum Company. 
c. CertainTeed Gypsum 
d. USG Corporation. 

B. Regular Type: 
1. Basis-of-Design Product:  G-P Gypsum; "ToughRock Gypsum Board." 
2. Thickness:  1/2 inch. (or as noted) 
3. Long Edges:  Tapered. 

C. Type X: 
1. Basis-of-Design Product:  G-P Gypsum; "ToughRock Fireguard Gypsum Board." 
2. Thickness:  5/8 inch. 
3. Long Edges:  Tapered. 

D. Type C: 
1. Basis-of-Design Product:  G-P Gypsum; " ToughRock Fireguard C Gypsum 

Board." 
2. Thickness:  As required by fire-resistance-rated assembly indicated on Drawings. 
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3. Long Edges:  Tapered. 

E. Moisture and Mold Resistant Type: 

Moisture and Mold Resistant type with moisture-resistant surfaces;  G-P's "DensArmor 
Plus Paperless Interior Panel" panels, which have coated glass-mat facings and comply 
with both ASTM C 36/C 36M and ASTM C 1177/C 1177M.  

Mold Resistant type; USG's "SHEETROCK Brand HUMITEK" panels and National 
Gypsum's "XP Wallboard," which are both paper faced and comply with 
ASTM C 36/C 36M. 
1. Basis-of-Design Product:  G-P Gypsum; "DensArmor Plus Paperless Interior 

Panel”  
2. Core:  1/2 inch or 5/8 inch Type X as noted. 
3. Long Edges:  Tapered. 

2.3 EXTERIOR GYPSUM BOARD FOR CEILINGS AND SOFFITS 

A. Exterior Gypsum Soffit Board:  ASTM C 931/C 931M or ASTM C 1396/C 1396M, with 
manufacturer's standard edges. 
1. Basis-of-Design Product:  The design for each type of gypsum board and related 

products is based on G-P Gypsum products named.  Subject to compliance with 
requirements, provide the named product or a comparable product by one of the 
following: 
a. American Gypsum Co. 
b. USG Corporation. 
c. Certain Teed Gypsum 

2. Core:  1/2 inch, regular type or 5/8 inch Type X as noted. 

B. Glass-Mat Gypsum Sheathing Board:  ASTM C 1177/C 1177M. 
1. Product:  Subject to compliance with requirements, provide "Dens-Glass Gold" 

by G-P Gypsum. 
2. Core:  1/2 inch regular type or 5/8 inch, Type X as noted. 
3. Long Edges:  Square. 

2.4 GYPSUM TILE BACKING PANELS 

A. Water-Resistant Gypsum Backing Board:  ASTM C 630/C 630M or 
ASTM C 1396/C 1396M. 
1. Basis-of-Design Product:  The design for each type of gypsum board and related 

products is based on G-P Gypsum products named.  Subject to compliance with 
requirements, provide the named product or a comparable product by one of the 
following: 
a. American Gypsum Co. 
b. National 
c. USG Corporation. 
d. Certain Teed 

2. Core: 1/2 inch regular type or 5/8 inch Type X as indicated on Drawings. 
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B. Glass-Mat, Water-Resistant Backing Board with Water-Resistant Coating: 
1. Complying with ASTM C 1178/C 1178M. 

a. Product:  Subject to compliance with requirements, provide "DensShield 
Tile Backer" by G-P Gypsum. 

2. Core: 1/2 inch (12.7 mm), regular type or 5/8 inch (15.9 mm), Type X as 
indicated on Drawings. 

3. Long Edges:  Square. 

C. Glass-Mat Water-Resistant Tile-Backing Panel: 
1. Complying with ASTM C1177/C 1177M. 

a. Product:  Subject to compliance with requirements, provide "DensArmor 
Plus Paperless Interior Panel" by G-P Gypsum. 

2. Core:  1/2 inch), regular type or 5/8 inch Type X as indicated on Drawings. 

2.5 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 
1. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
d. L-Bead:  L-shaped; exposed long flange receives joint compound. 
e. U-Bead:  J-shaped; exposed short flange does not receive joint 

compound. 
f. Expansion (control) joint. 
g. Curved-Edge Cornerbead:  With notched or flexible flanges. 

B. Exterior Trim:  ASTM C 1047. 
1. Shapes: 

a. Cornerbead. 
b. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
c. Expansion (Control) Joint:  One-piece, rolled zinc with V-shaped slot 

and removable strip covering slot opening. 

2.6 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 
1. Basis-of-Design Product:  "G-P Gypsum; ToughRock Tape"  
2. Interior Gypsum Wallboard:  Paper. 
3. Exterior Gypsum Soffit Board:  Paper. 
4. Glass-Mat Gypsum Wallboard:  Paper or 10-by-10 glass mesh. 
5. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh. 
6. Tile Backing Panels:  As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is 
compatible with other compounds applied on previous or for successive coats. 
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1. Prefilling:  At open joints and damaged surface areas, use setting-type taping 
compound. 
a. Basis-of-Design Product:  G-P Gypsum; ToughRock Sandable Setting 

Compound. 
2. Embedding and First Coat:  For embedding tape and first coat on joints, 

fasteners, and trim flanges, use manufacturer’s recommended joint compound. 
a. Basis-of-Design Product:  G-P Gypsum; “ToughRock Ready Mix All-

Purpose Joint Compound." 
b. Use setting-type compound for installing paper-faced metal trim 

accessories. 
3. Fill Coat:  For second coat, use setting-type, sandable topping and drying-type, 

all-purpose compound as needed and as recommended by manufacturer. 
a. Basis-of-Design Product:  G-P Gypsum; "ToughRock Sandable Setting 

Compound ToughRock Ready Mix All-Purpose Joint Compound, or 
ToughRock Ready Mix Topping Joint Compound." 

4. Finish Coat:  For third coat, use setting-type, sandable topping, and drying-type, 
all-purpose compound as needed and as recommended by manufacturer. 
a. Basis-of-Design Product:  G-P Gypsum; "ToughRock Sandable Setting 

Compound, ToughRock Ready Mix All-Purpose Joint Compound, and 
ToughRock Ready Mix Topping Joint Compound." 

D. Joint Compound for Exterior Applications: 
1. Basis-of-Design Product:  G-P Gypsum; "ToughRock Setting Compound." 
2. Exterior Gypsum Soffit Board:  Use setting-type taping compound and setting-

type, sandable topping compound. 
3. Glass-Mat Gypsum Sheathing Board:  As recommended by sheathing board 

manufacturer. 

E. Joint Compound for Tile Backing Panels: 
1. Basis-of-Design Product:  G-P Gypsum; "ToughRock Setting Compound." 
2. Water-Resistant Gypsum Backing Board:  Use setting-type taping compound and 

setting-type, sandable topping compound. 
3. Glass-Mat, Water-Resistant Backing Panel:  As recommended by backing panel 

manufacturer. 
4. Glass-Mat Gypsum Wallboard:  As recommended by wallboard manufacturer. 
5. Cementitious Backer Units:  As recommended by backer unit manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal 
frames and framing, for compliance with requirements and other conditions affecting 
performance. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and 
mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to 
avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of 
adjacent panels not less than one framing member. 

C. Install panels with face side out.  Butt panels together for a light contact at edges and 
ends with not more than 1/16 inch of open space between panels.  Do not force into 
place. 

D. Locate edge and end joints over supports, except in ceiling applications where 
intermediate supports or gypsum board back-blocking is provided behind end joints.  Do 
not place tapered edges against cut edges or ends.  Stagger vertical joints on opposite 
sides of partitions.  Do not make joints other than control joints at corners of framed 
openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above 
ceilings, etc.), except in chases braced internally. 
1. Unless concealed application is indicated or required for sound, fire, air, or 

smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. 
ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of 

floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural 
members; allow 1/4- to 3/8-inch- wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors.  Provide 1/4- to 1/2-inch wide spaces at these locations, and 
trim edges with edge trim where edges of panels are exposed.  Seal joints between edges 
and abutting structural surfaces with acoustical sealant. 

H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is 
attached to open (unsupported) edges of stud flanges first. 

I. Wood Framing:  Install gypsum panels over wood framing, with floating internal corner 
construction.  Do not attach gypsum panels across the flat grain of wide-dimension 
lumber, including floor joists and headers.  Float gypsum panels over these members, or 
provide control joints to counteract wood shrinkage. 

J. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at 
openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical 
sealant at both faces of partitions at perimeters and through penetrations.  Comply with 
ASTM C 919 and with manufacturer's written recommendations for locating edge trim 
and closing off sound-flanking paths around or through assemblies, including sealing 
partitions above acoustical ceilings. 
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3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 
1. Regular Type:  As indicated on Drawings.  
2. Type X:  Where required for fire-resistance-rated assembly.  
3. Type C:  Where required for specific fire-resistance-rated assembly indicated. 
4. Flexible Type:  As indicated on Drawings. Apply in double layer at curved 

assemblies. 
5. Moisture- and Mold-Resistant Type:  As indicated on Drawings. 

B. Single-Layer Application: 
1. On ceilings, apply gypsum panels before wall/partition board application to 

greatest extent possible and at right angles to framing, unless otherwise indicated. 
2. On partitions/walls, apply gypsum panels  unless otherwise indicated or required 

by fire-resistance-rated assembly, and minimize end joints. 
a. Stagger abutting end joints not less than one framing member in alternate 

courses of panels. 
b. At stairwells and other high walls, install panels horizontally, unless 

otherwise indicated or required by fire-resistance-rated assembly. 
3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with 

no end joints.  Locate edge joints over furring members. 
4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application: 
1. On ceilings, apply gypsum board indicated for base layers before applying base 

layers on walls/partitions; apply face layers in same sequence.  Apply base layers 
at right angles to framing members and offset face-layer joints 1 framing 
member, 16 inches minimum, from parallel base-layer joints, unless otherwise 
indicated or required by fire-resistance-rated assembly. 

2. On partitions/walls, apply gypsum board indicated for base layers and face layers 
vertically (parallel to framing) with joints of base layers located over stud or 
furring member and face-layer joints offset at least one stud or furring member 
with base-layer joints, unless otherwise indicated or required by fire-resistance-
rated assembly.  Stagger joints on opposite sides of partitions. 

3. On Z-furring members, apply base layer vertically (parallel to framing) and face 
layer either vertically (parallel to framing) or horizontally (perpendicular to 
framing) with vertical joints offset at least one furring member.  Locate edge 
joints of base layer over furring members. 

4. Fastening Methods:  Fasten base layers and face layers separately to supports 
with screws.  

D. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a 
substrate (other than studs, joists, furring members, or base layer of gypsum board), 
comply with gypsum board manufacturer's written recommendations and temporarily 
brace or fasten gypsum panels until fastening adhesive has set. 

3.4 APPLYING EXTERIOR GYPSUM PANELS FOR CEILINGS AND SOFFITS 

A. Apply panels perpendicular to supports, with end joints staggered and located over 
supports. 
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B. Install with 1/4-inch  open space where panels abut other construction or structural 
penetrations. 
1. Fasten with corrosion-resistant screws. 
2. Calk to seal. 

3.5 APPLYING TILE BACKING PANELS 

A. Water-Resistant Gypsum Backing Board:  Install at showers, tubs, and where indicated.  
Install with 1/4-inch gap where panels abut other construction or penetrations. 

B. Glass-Mat, Water-Resistant Backing Panel:  Comply with manufacturer's written 
installation instructions and install at locations indicated to receive tile.  Install with 1/4-
inch gap where panels abut other construction or penetrations. 

C. Cementitious Backer Units:  ANSI A108.11, install at locations indicated to receive tile. 

D. Areas Not Subject to Wetting:  Install regular-type gypsum wallboard panels to produce a 
flat surface except at showers, tubs, and other locations indicated to receive water-
resistant panels. 

E. Where tile backing panels abut other types of panels in same plane, shim surfaces to 
produce a uniform plane across panel surfaces. 

3.6 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Interior Trim:   
1. Cornerbead:  Use at outside corners unless otherwise indicated. 
2. Bullnose Bead:  Use where indicated. 
3. LC-Bead:  Use at exposed panel edges as needed.  
4. L-Bead:  Use where indicated. 
5. U-Bead:  Use at exposed panel edges as needed. 
6. Curved-Edge Cornerbead:  Use at curved openings. 

C. Exterior Trim:  Install in the following locations: 
1. Cornerbead:  Use at outside corners. 
2. LC-Bead:  Use at exposed panel edges as needed. 

D. Aluminum Trim:  Install in locations as needed or as indicated on Drawings. 

3.7 FINISHING GYPSUM BOARD 

A. General.  The Contractor shall inspect all areas to be joint treated, making sure that the 
gypsum wallboard fits snugly against the supporting framework.  In areas where joint 
treatment and compound finishing will be performed, the temperature shall be not less 
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than 55 F for 24 hours before beginning treatment, for the entire period of treatment, 
and until joint and finishing compounds have dried. 

B. The joint treatment and finishing compound shall be applied by machine or hand tools.  A 
minimum drying time of 24 hours between coats shall be provided.  Additional drying 
time shall be provided in poorly ventilated areas. 

C. Embedding Compound.  Embedding compound shall be applied to gypsum wallboard 
joints and fastener heads in a thin, uniform layer.  The compound shall be spread not less 
than three inches wide at the joints.  The reinforcing tape shall then be centered in the 
joint and embedded in the compound before a thin layer of compound is spread over the 
tape.  After this treatment has dried, a second coat of embedding compound shall be 
applied to joints and fastener heads, spread in a thin, uniform coat to not less than six 
inches wide at joints, and feather edged.  When thoroughly dry, the wall shall be sanded 
to eliminate ridges and high points. 

D. Finishing Compound.  After the embedding compound is thoroughly dry and has been 
completely sanded, a coat of finishing compound shall be applied to all joints and 
fastener heads.  This coat shall be feathered to not less than 12 inches wide.  When 
thoroughly dry, the Contractor shall sandpaper to obtain uniformly smooth surfaces, 
taking all necessary care not to scuff the paper surface of the wallboard. Unless otherwise 
indicated on the drawings, a light knock-down texture shall be applied prior to painting. 

 
3.8 CORNER TREATMENT 
 

A. Internal Corners.  Internal corners shall be treated as specified for joints, except that the 
reinforcing tape shall be folded length-wise through the middle and fitted neatly into the 
corner. 

B. External Corners.  Corner beads fitting neatly over the corner and secured with the same 
type fasteners used for applying the wallboard shall be installed on external corners.  The 
fasteners shall be spaced approximately six inches on centers and shall be driven through 
the wallboard into the framing or furring member. 

 
After the cornerpiece has been secured into position, the corner shall be treated with joint 
compound and reinforcing tape as specified for joints, feathering the joint compound out 
from eight to ten inches on each side of the corner. 

 
3.9 OTHER METAL TRIM 
 

A. General.  The Plans do not attempt to show all locations and all requirements for metal 
trim in connection with the work of this section.  The Contractor shall carefully study the 
Plans and the installation and shall provide in place all metal trim normally recommended 
by the manufacturer of the wallboard used. 

B. Installation.  Metal trim shall be installed in strict accordance with the manufacturer's 
recommended methods of installation; however, no less embedment and finishing than 
specified above for corner treatment shall be provided. 
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3.10 APPLYING TEXTURE FINISHES 

A. Surface Preparation and Primer:  Prepare and apply primer to gypsum panels and other 
surfaces receiving texture finishes.  Apply primer to surfaces that are clean, dry, and 
smooth. 

B. Texture Finish Application:  Mix and apply finish using powered spray equipment, to 
produce a uniform texture matching approved mockup and free of starved spots or other 
evidence of thin application or of application patterns. 

C. Prevent texture finishes from coming into contact with surfaces not indicated to receive 
texture finish by covering them with masking agents, polyethylene film, or other means.  
If, despite these precautions, texture finishes contact these surfaces, immediately remove 
droppings and overspray to prevent damage according to texture-finish manufacturer's 
written recommendations. 

3.11 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 
1. Indications that panels are wet or moisture damaged include, but are not limited 

to, discoloration, sagging, or irregular shape. 
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 
 

3.12 CLEANUP 

A. The Contractor shall use all necessary care during the execution of this portion of the 
work to prevent scattering of gypsum wallboard scraps and dust and to prevent tracking 
of joint and finishing compound onto floor surfaces.  At the completion of each segment 
of installation in a room or space, the Contractor shall promptly pick up and remove from 
the working area all scraps, debris and surplus material of this section. 
 

END OF SECTION  
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SECTION 09900 

PAINTING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Work included.  This section includes the painting and finishing of all exterior and 
interior exposed surfaces listed on the Painting Schedule in Part Three of this section.  

B. Work not included.  This section does not include painting which is specified under other 
sections of this Specification. 

 
Unless otherwise indicated, cosmetic painting is not required on surfaces in concealed 
areas and inaccessible areas such as furred spaces, foundation spaces, utility tunnels, pipe 
spaces, and duct shafts. 
 
Metal surfaces of anodized aluminum, stainless steel, A588 weathering steel, chromium 
plate, copper, bronze, and similar materials will not require painting under this section, 
except as may be specified herein. 
 
Moving parts of operating units, mechanical or electrical parts such as valve operators, 
linkages, sinkages, sensing devices and motor shafts shall not be painted, unless 
otherwise indicated. 
 
Required labels or equipment identification, performance rating, name, or nomenclature 
plates shall not be painted over. 

C. Definitions.  The term "paint", as used herein, means all coating systems materials 
including primers, emulsions, epoxies, enamels, sealers, fillers, and other applied 
materials whether used as primer, intermediate or finish coats. 

1.2 QUALITY ASSURANCE 

A. Qualifications of Workmanship.  The Contractor shall provide at least one person who 
shall be present at all times during the execution of the work of this section who shall be 
thoroughly familiar with the specified requirements and the materials and methods 
needed for their execution, and who shall direct all work performed under this section. 

 
In addition, the Contractor shall provide adequate numbers of workmen skilled in the 
necessary crafts and shall properly inform them of the methods and materials to be used. 
 
In acceptance or rejection of the work of this section, the Engineer will make no 
allowance for lack of skill on the part of workmen. 
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B. Paint coordination.  The Contractor shall provide finish coats which are compatible with 
the prime coats used.  In addition, he shall review other sections of the Specifications as 
required to verify the prime coats to be used and to assure compatibility of the total 
coating system for the various substrata. 

 
Upon request, the Contractor shall furnish information on the characteristics of the 
specific finish materials to ensure that compatible prime coats are used.  The Contractor 
shall provide barrier coats over noncompatible primers, or remove the primer and reprime 
as required. 
 
The Contractor shall notify the Engineer in writing of any anticipated problems in using 
the specified coating systems over prime coating supplied under other sections. 

1.3 SUBMITTALS 

A. The following submittals shall be required:  
1. A complete materials list of all items proposed to be furnished and installed 

under this section; 
2. Color chips for each proposed coating; 
3. Manufacturers' specifications and other data required to demonstrate compliance 

with the specified requirements; and 
4. Two copies of manufacturers' specifications, including paint analysis and 

application instructions for each material for information only.  In addition, the 
Contractor shall indicate by transmittal that a copy of each manufacturer's 
instructions has been distributed to the applicator. 

1.4 PRODUCT HANDLING 

A. Delivery of materials.  The Contractor shall deliver all materials to the job site in original, 
new and unopened containers bearing the manufacturer's name and label showing at least 
the following information: 
1. Name or title of the material; 
2. Fed. Sec. number, if applicable; 
3. Manufacturer's stock number; 
4. Manufacturer's name; 
5. Contents by volume for major constituents; 
6. Thinning instructions; and 
7. Application instructions. 

B. Storage of materials.  The Contractor shall provide proper storage to prevent damage to, 
and deterioration of, paint materials. 

C. Protection.  The Contractor shall use all means necessary to protect the materials of this 
section before, during, and after installation and to protect the work and materials of all 
other trades. 
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D. Replacements.  In the event of damage, the Contractor shall immediately make all repairs 
and replacements necessary to the approval of the Engineer and at no additional cost to 
the Owner. 

1.5 JOB CONDITIONS 

A. Surface Temperatures.  The Contractor shall not apply solvent-thinned paints when the 
temperature of surfaces to be painted and the surrounding air temperature are below 
45F, unless otherwise permitted by the manufacturer's printed instructions and 
approved by the Engineer. 

B. Weather conditions.  The Contractor shall not apply paint in snow, rain, fog, or mist; or 
when the relative humidity exceeds 85 percent; or to damp or wet surfaces, unless 
otherwise permitted by the manufacturer's printed instructions as approved by the 
Engineer.  Applications may be continued during inclement weather within the 
temperature limits specified by the paint manufacturer during applications and drying 
periods. 

1.6 EXTRA STOCK 

A. Amount.  Upon completion of the work of this section, the Contractor shall deliver to the 
Owner an extra stock equaling ten percent (10%) of each color, type and gloss of paint 
used on the work. 

B. Packaging.  The Contractor shall tightly seal each container and clearly label it with the 
contents and location used. 

1.7 MANUFACTURER'S RECOMMENDATIONS 

A. Unless otherwise specified herein, the coating manufacturer's printed recommendations 
and instructions for thinning, mixing, handling, applying, and protecting his coating 
materials, for preparation of surfaces for coating, and for all other procedures relative to 
coating shall be strictly observed.  No substitutions or other deviations will be permitted 
without written authorization from the manufacturer. 

PART 2 - MATERIALS 

2.1 PAINT 

A. Design.  The design is based on the use of paint products manufactured by Sinclair Paint 
Company, and the materials of that manufacturer are named in the Painting Schedule.  
Equal products of Tnemec, Sherwin-Williams, Columbia, Pratt & Lambert or other 
manufacturers approved by the Engineer may be substituted. 

B. General.  The Contractor shall provide the best quality grade of the various types of 
coatings as regularly manufactured by paint materials manufacturers approved by the 
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Engineer.  Materials not displaying the manufacturer's identification as a standard 
best-grade product will not be acceptable. 

C. Durability.  The Contractor shall provide paints of durable and washable quality.  Paint 
materials which will not withstand normal washing as required to remove pencil marks, 
ink, ordinary soil, and similar materials without showing discoloration, loss of gloss, 
staining, or other damage shall not be used. 

D. Colors and glosses.  The Contractor shall submit color sample to be used in the various 
types of paints specified, to the Engineer for selection and/or approval. 

E. Undercoats and thinners.  The Contractor shall provide undercoat paint produced by the 
same manufacturer as the finish coat.  Only those thinners recommended by the paint 
manufacturer shall be used, and only to the recommended limits.  Insofar as practicable, 
the Contractor shall use undercoat, finish coat and thinner material as parts of a unified 
system of paint finish. 

F. Standards.  The Contractor shall provide paint materials which meet or exceed the 
standards listed for each application in the Painting Schedule in Part Three of this section. 

2.2 APPLICATION EQUIPMENT 

A. General.  For application of the approved paint, the Contractor shall use only such 
equipment as is recommended for application of the particular paint by the manufacturer 
of the paint, and as approved by the Engineer. 

B. Compatibility.  Prior to the actual use of application equipment, the Contractor shall use 
all means necessary to verify that the proposed equipment is actually compatible with the 
material to be applied and that the integrity of the finish will not be jeopardized by use of 
the proposed application equipment. 

2.3 OTHER MATERIALS 

A. All other materials not specifically described but required for a complete and proper 
installation of the work of this section shall be new, first quality of the respective kinds, 
and as selected by the Contractor subject to the approval of the Engineer. 

PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

A. Inspection.  Prior to installation of the work of this section, the Contractor shall carefully 
inspect the installed work of all other trades and verify that all such work is complete to 
the point where this installation may properly commence.  The Contractor shall also 
verify that painting may be completed in strict accordance with the original design and 
with the manufacturer's recommendations, as approved by the Engineer. 
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B. Discrepancies.  The Contractor shall not proceed in areas of discrepancy until all such 
discrepancies have been fully resolved. 

3.2 MATERIALS PREPARATION 

A. General.  The Contractor shall mix and prepare painting materials in strict accordance 
with the manufacturer's recommendations as approved by the Engineer.  Materials not in 
actual use shall be stored in tightly covered containers.  The Contractor shall maintain 
containers used in storage, mixing and application of paint in a clean condition, free from 
foreign materials and residue. 

B. Stirring.  The Contractor shall stir all materials before application to produce a mixture of 
uniform density, and as required during the application of materials.  Any surface film 
that may form shall not be stirred into the material, but shall be removed.  If necessary, 
the material shall be strained before using. 

3.3 SURFACE PREPARATION 

A. General.  The Contractor shall perform all preparation and cleaning procedures in strict 
accordance with the paint manufacturer's recommendations, as approved by the Engineer.  
The Contractor shall remove all removable items which are in place and are not 
scheduled to receive paint finish, or provide a surface- applied protection prior to surface 
preparation and painting operations.  Following completion of painting in each space or 
area, the Contractor shall reinstall the removed items, using workmen skilled in the 
necessary trades. 

 
The Contractor shall clean each surface to be painted before applying paint or surface 
treatment.  Oil and grease shall be removed with clean cloths and cleaning solvents of 
low toxicity and a flash point in excess of 100° F prior to the start of mechanical 
cleaning.  Cleaning and painting shall be scheduled so that dust and other contaminants 
from the cleaning process will not fall onto wet, newly painted surfaces. 
 
Unless otherwise specified herein, the coating manufacturer's printed recommendations 
and instructions for thinning, mixing, handling, applying, and protecting his materials, for 
preparation of surfaces for coating, and for other procedures relative to coating shall be 
strictly observed.  No substitutions or other deviations will be permitted without written 
authorization from the manufacturer. 

B. Preparation of wood surfaces.  The Contractor shall clean all wood surfaces until they are 
free from dirt, oil, and all other foreign substances.  All finish wood surfaces exposed to 
view shall then be smoothed, using the proper sandpaper.  Where so required, the 
Contractor shall use varying degrees of coarseness in sandpaper to produce a uniformly 
smooth and unmarred wood surface.  Unless specifically approved by the Engineer, the 
Contractor shall not proceed with painting of wood surfaces until the moisture content of 
the wood is 12 percent or less as measured by a moisture meter. 

 
C. Preparation of metal surfaces.  The Contractor shall thoroughly clean all metal surfaces 

until they are completely free from dirt, oil and grease.  On galvanized surfaces, solvent 
shall be used for the initial cleaning, and then the surface shall be thoroughly treated with 
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phosphoric acid etch.  All etching solution shall be removed before proceeding.  The 
metal surface shall be allowed to dry thoroughly before paint is applied. 

D. Preparation of concrete surfaces.   New concrete surfaces, including floors, which are to 
be painted shall be prepared by removing all dirt, dust, efflorescence, oil or grease stains, 
or other foreign substances, by wire or fiber brushing or scrubbing, scraping, or other 
appropriate methods.  Prior to mechanical cleaning, any oil or grease shall be removed 
with a solvent or detergent. 

 
New concrete floors shall be flooded with muriatic acid solution mixed in the proportions 
of one part acid to four parts water, broomed, and then thoroughly rinsed with clean 
water.  The floor surfaces shall be completely dry when painted.   

3.4 PAINT APPLICATION 

A. General.  The Contractor shall slightly vary the color of succeeding coats.  No additional 
coats shall be applied until the complete coat has been inspected and approved.  Only the 
inspected coats of paint will be considered in determining the number of coats applied. 

 
The Contractor shall sand and dust between enamel coats to remove all defects visible to 
the unaided eye from a distance of five feet. 
 
On all removable panels and all hinged panels, the Contractor shall paint the back sides to 
match the exposed sides. 

B. Drying.  The Contractor shall allow sufficient drying time between coats.  This drying 
period shall be modified as recommended by the material manufacturer to suit adverse 
weather conditions. 

 
Oil-base and oleo-resinous solvent-type paints shall be considered dry for recoating when 
the paint feels firm, does not deform or feel sticky under moderate pressure of the thumb, 
and the application of another coat of paint does not cause lifting or loss of adhesion of 
the undercoat. 

C. Brush Application.  The Contractor shall brush out and work all brush coats onto the 
surfaces in an even film.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, 
ropiness, and other surface imperfections will not be acceptable. 

D. Spray Application.  The Contractor shall confine spray application to metal framework 
and similar surfaces where hand brush work would be inferior.  Whenever spray 
application is used, the Contractor shall apply each coat to provide the equivalent hiding 
of brush-applied coats.  Doubling back with spray equipment for the purpose of building 
up film thickness of two coats in one pass shall not be allowed. 

E. Completed work.  The completed work shall match the approved samples for color, 
texture and coverage.  The Contractor shall remove, refinish or repaint all work not in 
compliance with specified requirements. 
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3.5 MATERIALS 

A. PRIMERS AND PRETREATMENTS 
 

Rust-Inhibitive   Universal type; Cook "391-R-259 
Clorocon Barrier Coat"; Koppers "No. 10 Inhibitive 
Primer"; Mobil "13-R-50 Chromox Q.D. Primer"; 
Tnemec "77 Chem-Prime"; or Rust- Oleum "1573 
Rust-Inhibitive Primers" 

 
Vinyl Wash   MIL-P-15328; Cook "900-Y-2 Vinyl 

Wash Primer"; Koppers "801 Wash Coat"; Mobil 
"13-Y-8 Vinyl Wash   Primer"; or Tnemec "32-1210 
Vino- line Wash Primer" 

 
Acrylic Emulsion  Rust-Oleum "5700 Rust-O-Crylic" 

 
Coal Tar   Koppers "Bitumastic Mill Undercoat" or 

Mobil "35-J-6 Bituminous Black" 
 

Vinyl    Ameron "Amercoat 86"; Cook 
"900-R- 014 Vinicon Primer"; Koppers "25 Vinyl 
Primer"; Mobil "80-R-8 Vinyl Primer:' Tnemec 
"33-1211"; or Rust- Oleum "9000 High Build Vinyl: 

 
Epoxy Primer   Tnemec "66-1211 Epoxiline Primer" 

Rust-Oleum "9369 Red Epoxy Primer" 
 

Alkyd     Promar 200 Alkyd Enamel Undercoater 
 

Wood Stain    Pratt & Lambert "Tonetic" Wood Stain 
Penetrating Wood Stain  "Penta" Fortified Wood Stain"Olympic" Weather Screen 

 
Zinc Rich (inorganic)   Ameron "Dimetcote 6", Carboline "Carbo Zinc 

11"; Cook "411-A-101 Inorganic Zinc Coating"; 
Koopers "Inorganic Zinc No. 3"; Mobil "Mobilzinc 7"; 
Tnemec "92 Tneme- Zinc"; or Rust-Oleum "5686 
Inorganic Zinc Rich" 

 
Tie Coat (for Zinc Primer) Koppers "25 Tie Coat"; Rich 

      
  Latex Primer-Sealer  Cook "Corovel 

Latex Primer"; Pratt & Lambert "Vapex Wall Primer"; 
Mobil "77-W-1 Primer and Sealer", Tnemec "51-792 
PVA Sealer", Promar 200 Latex Wall Primer 

B. INTERMEDIATE AND FINISH PAINTS 
 

Semigloss Alkyd Enamel Fed Spec TT-E-529;  Cook  "Shado- tone Satin Enamel"; 
Koppers "Gramortex Semi-Gloss"; Mobil "Series 31 
Alkyd Satin Enamel"; Tnemec "Enduratone"; or 
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Rust-Oleum "New Color Horizons" Semi-gloss; Promar 
200 Semi-Gloss Enamel 

 
  Medium 

Consistency       
 Koppers 
"Bitumastic Super 
Service   

   
  Coal Tar   Black"; Mobil 

"High-Build  Bituminous Coating 35-J-10"; Porter  "Tar- 
mastic  103";  or  Tnemec "46-450 Heavy Tnemecol" 

 
  Thixotropic Coal Tar  MIL-C-18480;  

Koppers "Bitumastic   No. 50"; Mobil "35-J-10 Hi- 
Build   Bituminous Coating"; Tnemec "46-449 Heavy 
Duty Black" 

 
  Latex Emulsion   Acrylic 

containing at least 50 per- cent by weight nonvolatile 
solids; Cook "827 Series Sulfide Fume Resistant Paint"; 
Koppers "600 Acrylic"; or Tnemec "Series 6 
Tneme-Cryl"; Rust-Oleum "5900 Rust- O-Crylic" 

 
  Polyamide Epoxy  Rust-Oleum 

"9500 High-Build Epoxy"; or Tnemec "#66 Hi-Build 
Expoyline"; DuPont Corlar 26P; Dupont Corlar 823HB 

 
  Urethane   Rust-Oleum 

"9400 Rust-O-Trane"; Tnemec "Series 70 Endura 
Shield" 

 
  Semi Gloss Latex  Acrylic 

containing at least 50 per- cent by weight nonvolatile 
solids; Cook "A-Kryl-X Satin Latex Paint"; or Glidden 
"3700 Spread Latex Semi- Gloss Enamel", Promar 200 
Latex Semi-Gloss Enamel 

 
  Coal Tar Epoxy   Cook 

"Corotar"; Koopers "300-M Bitumastic"; Mobil 
"Sovapon Tar Coat 64-J-2"; Porter "Tarset Standard"; 
Tnemec "413 Coal Tar Epoxy; or Rust-Oleum 
"A-93-7908" 

 
  Concrete Floor Hardener Shake on 

application; L & M "Quartz Plate", Euclid "Surfhard"; 
Master Builders "Mastercron" sealed as per 
manufacturer's recommendation  

     Liquid application; 
Sonneborn “Lapidolith” sealed per manufacturer’s 
recommendations 
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  Vinyl    Ameron 

"Amercoat 33"; Cook Vinicon MW"; Koppers "35 HB 
Intermediate plus 401 Vinyl Finish"; Mobil "Series 80 
Vinyl Enamel", Tnemec "Vinoline (Series 35)"; or Rust- 
Oleum "9000 High Build Vinyl 

 
  Clear Gloss Varnish  Cook 

"Timbretone Urethane"; Martin Senour "Astro-Var"; 
Pratt & Lambert "Varmor Clear Finish"; or Mobil 
"38-V-23 Clear Urethane Gloss" 

 
  Clear Satin Varnish  Cook 

"Timbretone Satin Varnish"; Pratt & Lambert "38 Satin 
Pale Trim Varnish"; or Martin Senour "Astro- Var" 

 
  Heat-Resistant   Rust-Oleum "4115 Heat 

Resistant 
 

 Aluminum   Ready-Mixed 
Aluminum"; Mobil "37-A- 10 Heat Resisting 
Aluminum" or Tnemec "261 Hot Surface Aluminum 

 
  Epoxy Floor Coating  50 percent 

solids epoxy floor covering with a slip-resistant surface; 
Tnemec "Series 67 Tneme- Tread" with 50-mesh silica 
for non- skid treatment 

3.6 MANUFACTURER REFERENCE 

A. Coating materials herein specified by name and/or manufacturer are intended to 
demonstrate the design intent and define the type and quality of coating desired.  Other 
coating of equal quality will be allowed only after appropriate submittals have been 
furnished and the written approval of the Engineer has been issued. 

3.7 PAINTING SCHEDULE 

A. The following schedule lists paints for prime, intermediate and finish coats for surfaces to 
be painted.   All exposed surfaces including sides and edges shall be painted.  Painting 
systems shall conform to the finish schedules on the Drawings.  All surfaces not 
scheduled on the Drawings shall conform to the Painting Schedule.  Specific coating 
requirements listed in other sections of these specifications for equipment or structures 
shall take precedence over these schedules. 

 
________________________________________________________________ 
  Surface to be Painted                             Material 
________________________________________________________________ 
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B. Metal Surfaces 
1. Exposed surface of shop-primed structural steel and steel framing members, 

motors, drives, pumps, equipment, and equipment enclosures, except galvanized 
surfaces, exterior locations. 

       Prime Coat   Epoxy Primer 
        Second Coat   Polyamide Epoxy 
        Third Coat    Polyamide Epoxy 
 

2. Exposed surfaces of shop-primed structural steel, steel framing members, motors, 
drives, pumps, equipment, and equipment enclosures, except galvanized surfaces, 
interior locations. 

        Prime Coat                 Rust Inhibitive 
        Second Coat               Gloss Alkyd Enamel 
 

3. All exposed surfaces of cast iron and steel piping, hatches and miscellaneous 
accessories inside buildings and above grade outdoors, including valves, fittings, 
flanges, bolts, supports, guardposts, steel doors, and accessories therefore, 
railings, and including galvanized surfaces after proper priming. 

        Prime Coat                 Rust Inhibitive 
        Second Coat:               Gloss Alkyd Enamel 
      

4. All exposed surfaces of electrical conduit inside buildings, except banks of 
conduits in multiple layers hung from ceilings, including fittings, boxes, 
supports, and accessories therefore, after proper priming. 

        Prime Coat                 Primer 
        Second Coat                Semi-Gloss Alk. Enam. 

Or Semi-Gloss Latex 
 

5. All metal surfaces, unless otherwise specified, which will be submerged or 
buried, all or in part, including valves, valve boxes, weir plates, and scum baffles, 
but excluding piping laid in the ground and similar locations. 

All exterior surfaces of cast iron and steel piping exposed in manholes and similar 
locations. 

        Prime Coat                 Self Priming 
        First Coat                 Medium Consistency 

Coal Tar, 
 

6. All metal harness anchorage for buried piping and all aluminum surfaces in 
contact with concrete. 

        Prime Coat                 Self Priming 
        First Coat                 Thixotropic Coal Tar 
        Second Coat                Thixotropic Coal Tar  
 

C. Concrete and Masonry Surfaces 
1. Concrete surfaces below grade, outside surfaces. 

        Prime Coat                 Thixotropic Coal Tar 
        Second Coat                Thixotropic Coal Tar 
 

2. Interior concrete floors  
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         Prime Coat                 Floor hardener – spray 
applied 

         Second Coat                Sealer per 
manufacturer’s recommendations 

 
3. Masonry Surface Above Grade. 

        Not Used 
 

D. Miscellaneous Surfaces 
1. Gypsum Wallboard. 

        Prime Coat                 Latex Primer-Sealer 
        Second Coat                Semi-Gloss Latex 
        Third Coat                 Semi-Gloss Latex 
           or 
        Prime Coat                 Latex Primer Sealer 
        Second Coat                Semi-Gloss Alkyd 

Enamel 
        Third Coat                 Semi-Gloss Alkyd 

Enamel 
 

2. Interior wood trim. 
   Not Used 
 

3. Exposed vent, misc. piping, etc. 
        Prime Coat                 Rust Inhibitive 
        First Coat   Gloss Alkyd Enamel                
 

4. Other 
Other items requiring painting shall be coated as per the manufacturer's 
recommendations. 

3.8 SURFACES NOT TO BE COATED 

A. The following listed items will not require coating: 
1. Finished hardware, except where primed for paint 
2. Prefinished heating units and electrical panels 
3. Prefinished siding 
4. Prefinished roofing 
5. Steel members constructed of A588 weathering steel 
6. Galvanized metal, except fasteners, piping and electrical conduit 
7. Anodized aluminum or aluminum 
8. All concrete surfaces except for outside surfaces of below grade walls.  
9. Stainless steel, brass, bronze and chrome plated items 
10. Items having factory finish other than prime coat only, conforming to these 

specifications. 
11. Equipment nameplates 
12. Exposed sections of machined shafts on motors, drives, etc. 

 
END OF SECTION 
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SERIES 11210 
 

SUBMERSIBLE TURBINE PUMPS 
 
 
PART 1 - GENERAL 
 
1.1 MANUFACTURER  REQUIREMENTS 

 
A. Manufacturer shall be in active production of Vertical Submersible 

Turbines used on submersible water well motors. 
 

B. Each factory assembled pump shall be wet tested at 3 points to verify it meets 
factory specifications and the resulting curve from this test shall be shipped 
with the pump. 

 
C. Curves used to select the pump must have their accuracy verified by the pump 

manufacturer as true and correct for current production.  A curve and 
manufacturer statement confirming this shall be submitted with the bid. 

 
D. Manufacturer shall be a recognized member of water systems industry 

associations such as National Groundwater Association (NGWA) and Water 
Systems Council (WSC) and actively contribute both human and financial 
resources to continuously improving water industry standards. 

 
E. Pumps and motors shall be by the same manufacturer to ensure the best 

optimization of components relative to performance and service life. 
 
1.2 QUALITY  REQUIREMENTS 

 
A. Pumps shall be produced in an ISO certified facility in North America. 

 
B. Every factory assembled pump shall be wet tested to verify it meets manufacturing 

performance specifications prior to shipment. 
 

1.3 SUBMITTALS 
 

A. Submit, in accordance with Section 01300  proposed manufacturers data including: 
1. Dimensional drawings; 
2. Material Specifications; 
3. Pump Curves; 
4. Five (5) operation manuals for the pump systems; 
5. A training plan that outlines the information that will be provided in the required 

start-up training for the owner’s personnel; 
6. Warrantee information. 

  
 
1.4 PERMANENTLY AFFIXED NAMEPLATE MINIMUM DATA 
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A. Original Manufacturer’s Name (OEM) 
 

B. Country of Assembly 
 
C. Model Number (pump description) 
 
D. Serial Number (a unique manufacturing number for this unit) 
 
E. Order Number (bill of material number) 
 
F. Pump Submersible Motor hp Required 

 
1.5 AFTER THE SALE IN-FIELD MINIMUM  REQUIREMENTS 

 
A. The pump manufacturer shall directly employ a North American based, 

full-time, Field Service Group that is regionally disbursed. 
1. They shall provide at-the-well site  assistance. 
2. They shall provide support by telephone and internet. 
3. They shall conduct application and installation group training regularly in the 

field. 
 

B. Their group shall maintain factory based training facilities in North 
America and schedule periodic training classes. 
 

C. Factory laboratories shall furnish no-charge written performance and 
teardown reports to the Field Service Group and customer to assist them in 
resolving field issues. 

 
1.6  APPLICATION AND  INSTALLATION DOCUMENTATION MINIMUM  REQUIREMENTS 

 
A. The pump manufacturer shall create and provide a Pump Owner’s Manual 

for their submersible pumps that clearly provides data required to properly 
install the pump. 
 

B. This manual shall be regularly reviewed and updated by the pump 
manufacturer to ensure the manual remains both correct and current. 

 
C. This manual shall be available in a published copy for field use and on the 

manufacturer’s internet site. 
 
PART 2 - MATERIALS 
 
2.1 SUBMERSIBLE TURBINE PUMP/CONTROLLER 

 
A. The assembled submersible turbine pumps shall be Goulds Model No. 35GS15CBM or 

approved equivalent. The pumps must be able to supply a design flow of 30gpm with one pump 
out of operation and a total head of 170 ft.   
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B. Electrical Service to the Pump motors shall be 230V, Three (3) Phase 
C. Pump motors shall be 3-phse and controlled by VFDs.  Single phase electrical service 

shall be converted to 3-phase. 
D. Pumps controller shall operate the pumps in a duplex, alternating configuration.   
E. Pump controller shall provide auto or hand operation. 
F. Pump controller shall provide adjustable system pressure settings with a minimum range 

of 20 psi to 60 psi 
 

2.2 PUMP CONSTRUCTION 
 

A. Powered for Continuous Operation: All ratings are within the working 
limits of the motor as recommended by the motor manufacturer. Pump can 
be operated continuously without damage to the motor. 
 

B. Motor Adapter, Bowls, and Discharge Case Materials shall be stainless 
steel.  They shall be free from sand holes, blow holes or other faults and 
must be accurately machined and fitted to close tolerances. 
 

C. Motor:  
1. Corrosion resistant stainless steel construction.  
2. Built-in surge arrestor  
3. Stainless steel splined shaft. 
4. Hermetically sealed windings. 
5. Replaceable motor lead assembly. 
6. NEMA mounting dimensions. 
7. Three phase units require a magnetic starter with three let Class 

10 overload protection. 
 
D. Impellers shall be enclosed type and investment cast from ASTM A743 

CF8 type 316 series stainless steel.  They shall be free from defects and 
must be balanced to a tolerance of 0.014 oz-in (single plane).   
 

E. Discharge Head/Check Valve: Cast 303 stainless steel for strength and 
durability. Two cast-in safety line loops for installer convenience. The 
built-in check valve is constructed of stainless steel and FDA compliant 
BUNA rubber. 
 

F. Engineered Polymer Bearings: The proprietary, engineered polymer 
bearing material is strong and resistant to abrasion and wear. The enclosed 
upper bearing is mounted in a durable Noryl® bearing spider. 

 
G. Suction Inlet Strainer/Screen shall only allow water to enter above the 

bearing.  The strainer/screen shall be made of ASTM A666 type 300 
series stainless steel. 

 
H. Pump Shaft shall be 300 grade stainless steel.  The shaft shall be precision 

turned, ground and polished to a minimum surface finish of 40 rms (root 
mean squared). 
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I. Case, Bowls and Adapter Connections shall be of the high pressure bolt 
together style.  The bolts shall be quick drive hex head type 300 series 
stainless steel. 

 
J. Cable Guard shall be ASTM A666 type 300 series stainless steel and be 

positively attached to the pump with 300 series stainless steel, slotted, hex 
head screws.  The screw head shall be suitable for either a socket or a 
straight blade screwdriver. 

 
K. Motor Coupling shall be stainless steel and shall conform to NEMA 

specifications. The coupling shall be capable of transferring the total 
torque including starting torque in either direction of rotation.  The 
coupling shall have a set screw so it can be correctly positioned on the 
pump shaft. 

 
L. Pump Discharge Threading shall be FNPT (Female National Pipe 

Tapered) threads. 
8. 4-inch pumps shall have  2”-inch FNPT threads. 

 
M. Column Pipe shall be “Grade A” steel pipe with the ends machined with 8 

threads per inch with ¾-inch taper.  Inside diameter of the pipe shall have 
losses equal to or less than 5-feet per 100- feet of length.  Pipe shall be 
connected with threaded sleeve steel couplings and threaded spring loaded 
check valves as required by the motor manufacturer application manual. 
 

N. Pump control shall include a protection system for detection of overload, 
underload, overheating, and rapid cycling and shall include a lightning 
arrestor.   

 
2.2 INDUSTRY STANDARD REQUIREMENTS 
 

A. Pumps shall be designed and furnished in accordance with the HI 
(Hydraulic Institute) and AWWA (American Water Works Association) 
specifications for submersible turbine pumps. 

 
2.3 DESIGN CONDITIONS 

Design flow requirements:  30 gpm (gallons per minute) 
Design total dynamic head:    170 feet (TDH) 
Liquid to be pumped:  Water  
Casing inside diameter:  6 inches 

 
 

END OF SECTION 
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SECTION 13120 

CONCRETE UTILITY BUILDING  

PART 1 -  GENERAL 
 
1.1  WORK INCLUDED 

A. This specification covers the construction and placing of precast concrete utility 
buildings. 

B. The building shall have a shake textured concrete roof and wood textured sides and be 
delivered either modular or in one piece with a 6-inch thick concrete structural floor. 

C. Building shall be manufactured by Missoula Concrete, Glacier Precast Concrete, or 
approved equal. 

D. This section includes the performance criteria, materials, design, production, and erection 
of architectural precast concrete for the entire project. The work performed under this 
Section includes all labor, material, equipment, related services, and supervision required 
for the manufacture and erection of the architectural precast concrete work shown on the 
Contract Drawings. 

1.2 SUBMITTALS 
 

A. Submit, in accordance with Section 01300  proposed manufacturers data including: 
Dimensional drawings, Material Specifications, and Warrantee information. 

PART 2 -  SPECIFICATIONS 

ASTM C33     Concrete Aggregates 
ASTM C39     Method of Test for Compressive Strength of Cylindrical 
    Concrete Specimens 
ASTM C143   Method of Test for Slump of Concrete 
ASTM C150   Standard Specification for Portland Cement 
ASTM C192   Method of Making and Curing Test Specimens in the Laboratory 
ACI 1211.1     Recommended Practice for Selecting Proportions for  
                        Normal and Heavyweight Concrete 
PCI MNL 116 Quality Control for Plants and Production of Precast 
                         Prestressed Concrete Products 
AWS D1.1      Structural Welding Code 

PART 3 -  DESIGN CRITERIA 

A. The precast concrete utility building shall meet the following design criteria.  
Calculations and Engineer’s stamped drawings are to be provided with submittal. . 
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B. Snow Load 
1. Building shall be designed for a snow load of 40 pounds per square foot. 

C. Wind Load  
1. Building shall be designed for a 180 mph (3 second-gust) Exposure C. 

 

D. Upward and downward movement  
1. Building shall be design for up to 2 inches total movement and 1-inch differential 

settlement. 

E. Earth Quake 
1. Building shall be designed for a Zone 4 earthquake. 

F. Tolerances 
1. Tolerances will be within the limits as dictated by the PCI Quality Control and 

Assurance Manual. 

G. Concrete Anchorages:  
1. Provide anchors, as indicated on the drawings, in numbers, types, and locations 

required to satisfy specified performance criteria. 

H. Floor Loads:  
1. Floor slab shall be designed for 150 psf dead loads and 1,000 psf live loads. 

 

PART 4 -  MATERIALS 

A. Concrete - General 
1. This concrete mix design shall meet ACI 211.1 to produce concrete of good 

workability. 

             Mix #7.25 R - 1 cubic yard 
                   cement 681 lbs. 
                   water 232 lbs. (27.8 gal.) 
                                           w/c=.34 
                   Course aggregate (SSD) 1,800 lbs. 
                   Fine aggregate (SSD) 1,196 lbs. 
                   Water Reducing Agent 34 oz. MB 322N 
                   Air Entraining Agent 6 oz. MB AE-90 (4-7%) 
                   Ave. 28 day strength 5,500 psi 

2. Cement shall be low alkali type I-II or type III conforming to ASTM C-150 
3. Coarse aggregates used in the concrete mix design must conform to ASTM C33 

with the designated size of coarse aggregate #67. 
4. Minimum water/cement ratio shall not exceed 0.40.  Slump shall not exceed 5" 

with normal water reducing agent or 7” with super plasticizer. 
5. Air-entrained admixtures shall conform to ASTM C260.  Water reducing 

admixtures shall conform to ASTM C494, Type A.  Plasticizing admixtures shall 

329



SECTION 13120 
CONCRETE CONSTRUCTION UTILITY BUILDING 

PAGE 3 OF 7 

conform to ASTMC 1017.  Other admixtures will not be used without Owner 
approval. 

B. Colored Concrete 
1. Color additives shall conform to ASTM C979. A 6"x12"x2" color sample must 

be available for customer approval. 
2. The following will contain colored concrete: 

a. Utility Building roof panels 
b. Building walls 
c. The sample brand and type of color additive will be used throughout the 

manufacturing process. 
d. All ingredients will be weighted and the mixing operation will be 

adequate to ensure uniform dispersion of the color. 

C. Cold Weather Concrete 
1. Cold weather concrete placement shall be in accordance with ACI 306. 
2. Concrete will not be placed if ambient temperature is expected to be below 35 

degrees F. during the curing period unless heat is readily available to maintain 
the surface temperature of the concrete at least 45 degrees F. 

3. Materials containing frost or lumps of frozen materials shall not be used. 

D. Hot Weather Concrete 
1. The Temperature of the concrete shall not exceed 80 degrees F. at the time of 

placement and when the ambient temperature reaches 90 degrees F.  The 
concrete must be protected with moist covering. 

E. Concrete Reinforcement 
1. All reinforcing steel shall conform to ASTM A615.  All welded wire fabric shall 

conform to ASTM A185. 
2. All reinforcement must be new, free of dirt and oil.  Paint, grease, and loose mill 

scale and loose or thick rust shall be removed prior to reinforcement placement. 
3. Details not shown on drawings or specified shall conform with ACI 318. 
4. Steel reinforcement shall be centered in the cross-sectional area of the walls and 

must have at least 1" of cover on the under surface of the floor and roof. 
5. Full lengths of reinforcing steel must be used when possible. 
6. Reinforcing bars shall be bent cold. 
7. Diagonal reinforcement shall be placed around all openings. 

F. Sealers and Curing Compounds 
1. Curing compounds, if used, must be odorless, complying with ASTM C309 type 

I or I-D. 
2. Weatherproofing sealer for exterior of building shall be clear, low gloss, water 

based acrylic sealer (Dayton-Superior J-24). 

G. Insulation 
1. The building walls and roof shall have integrated polystyrene insulation with a 

thickness of 2 inches.   

H. Caulking, Grout, Adhesive and Sealer 
1. All caulking shall remain flexible and non-sag at temperatures from 50 to 140 

degrees Fahrenheit. 
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2. Interior joints shall be caulked with white “Sidewinder” by DAP. 
3. Exterior joints shall be caulked with a siliconized acrylic caulk that closely 

matches the exterior concrete color (by GE Sealants).  Roof ridge must be 100% 
silicon caulk (also by GE Sealants). 

4. Epoxy concrete adhesive shall be two component rigid, non sag gel adhesive for 
bonding to dry or damp surfaces, moisture insensitive. 

5. Portland cement mortar shall consist of one part Portland cement, three parts 
sand and enough water to make a workable mixture 

I. Paint  
1. All paints and materials shall conform to all Federal specifications or be similar 

"top-of-the-components".  Paints will be lead free. 
a. Inside concrete surfaces 

i. Interior floors shall be a 2-part water based epoxy (AQUA TILE 
by INSL-X)  The color will be gray. 

ii. Interior walls and ceiling shall be a 100% acrylic emulsion, 
Mirrorlac-WBDP84XX by DEVOE / GLIDDEN.  The color will 
be white. 

b. Metal surfaces both inside and out. 
i. Primer and enamel - Mirrorlac DP85XX by DEVOE / 

GLIDDEN 
c. Exterior concrete surfaces 

i. Exterior walls shall be a pure acrylic water repellent penetrating 
stain in the same color as the walls followed by a clear acrylic 
sealer.  Stain enhanced with Wondershield by DEVOE / 
GLIDDEN.  DR15XX 

ii. Simulated shake roofs shall receive one heavy coat of pure 
linseed oil.  
 

J. Steel Doors 
1. Doors shall be flush panel type 1-3/4" thick, minimum 18 gauge prime coated 

steel panels with minimum 16 gauge internal bracing channels with rigid 
insulated core. 

2. Door frames shall be knockdown or welded type, single rabbet, minimum 16 
gauge prime coated steel width to suit wall thickness.  Three (3) rubber door 
silencers will be provided on latch side of frame. 

K. Door Hinges 
1. Door hinges shall be 3 per door with dull chrome plating 4 1/2"x 4 1/2", 

adjustable tension automatic-closing for each door. 

L. Door Hardware  
1. Lockset shall meet ANSI AI 56.2 Series 4000, Grade 1 cylindrical lockset for 

exterior doors. 
2. Lever handle both inside and out. 
3. U.S. 26D finish. 

M. Door Louvers  
1. Door louver will be fixed, inverted split Y, non-vision, 18 gauge cold rolled steel  

with a factory prime coat equal to FDLS series. 
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N. Doorstop  
1. Door stop shall have a cast metal base, US 26D finish, and hook latch for holding 

the door in the open position. 

O. Door Sweep 
1. Door sweep shall be provided at the bottom of door and must be an adjustable 

brush type, or rubber as requested by the customer.  

P. Threshold 
1. Threshold shall be extruded aluminum of a thickness to provide a maximum 

clearance of 3/8” between threshold and bottom of door. 

PART 5 -  EXECUTION 

A. Mixing and Delivery of Concrete. 
1. Mixing and delivery of concrete shall be in accordance with ASTM C94, section 

10.6 through 10.9 with the following additions. 
2. Aggregate and water will be adjusted to compensate for differences in the 

saturated surface-dry conditions. 
3. Concrete shall be discharged as soon as possible after mixing is complete. This 

time will not exceed 30 minutes. 

B. Placing and Consolidating Concrete 
1. Concrete must be consolidated by the use of mechanical vibrators.  Vibrations 

will be sufficient to accomplish compaction but not to the point that segregation 
occurs. 
 

C. Finishing Concrete 
1. Interior floor and exterior slabs shall be floated and troweled until all marks are 

removed.  A light broom finish shall be applied to the exterior and interior slabs 
for a non-slip finish. 

2. All exterior building walls and exterior screen walls shall be a barnwood texture, 
unless otherwise specified. 

3. All exterior surfaces of the roof panels shall be cast to simulate a cedar shake 
roof, unless otherwise specified.  The underside of the overhang will have a 
smooth finish. 

D. Cracks and Patching 
1. Cracks in concrete components that are judged to affect the structural integrity of 

the building will be rejected. 
2. Small holes, depressions and rock pockets shall be patched with a suitable 

material.  The patch must match the color, finish and texture of the surrounding 
surface. 

3. Patching will not be allowed on defective areas if the structural integrity of 
building is affected. 

E. Curing and Hardening Concrete 
1. Concrete surfaces will not be allowed to dry out from exposure to hot, dry 

weather during the initial curing period. 
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2. Curing compounds shall not be used on interior walls as they will prevent paint 
adhesion. 

PART 6 -  FINISHING AND FABRICATION 

A. Structural Joints 
1. All welding shall be by Certified Welders only (in accordance with AWS D1.1). 
2. Wall components shall be joined together with 2 welded plate pairs at each joint.  

Weld plates must be anchored into the concrete panels and welded together with 
a continuous weld. 

3. Walls and roof shall be joined with weld plates, 2-1/2"x5", at each building 
corner. 

4. The joint between the floor slab and walls shall be joined with a grout mixture on 
the inside, a matching colored caulk on the outside and two weld plates 6" long 
per wall. 

B. Painting 
1. An appropriate curing time shall be allowed before paint is applied to concrete. 
2. Painting shall not be done outside in cold, frosty or damp weather. 
3. Painting shall not be done outside in winter unless the temperature is 50 degrees 

Fahrenheit or higher. 
4. Painting shall not be done in dusty areas. 
5. Schedule of finishes: 

a. Inside concrete surfaces 
i. Inside floors shall be 2 coats of 2-part water based epoxy. 

ii. Interior walls and ceiling shall be one coat primer / filler and 2 
coats of white water based acrylic emulsion. 

b. Metal surfaces both inside and out 
i. 1 coat primer and 2 coats of enamel 

c. Exterior concrete surfaces 
i. Exterior slab shall be 1 coat of clear sealer. 

ii. Stained enhanced exterior walls shall be 1 coat of pure 
acrylic water repellent penetration stain in the same color as the 
walls or roof followed by 1 coat of clear acrylic sealer. 

C. Miscellaneous 
1. Cast in openings larger than 10 in. (250 mm) in any dimension. Do not drill or 

cut openings or prestressing strand without Engineer's approval. 

PART 7 -  QUALITY CONTROL AND INSPECTION 

A. Pre-pour inspection. 
1. Check all panel measurements including diagonals (must be within ¼ inch). 
2. Check rebar spacing and clearance 
3. Check location of all embeds. 

B. Concrete Testing 
1. The following tests shall be performed on concrete used in the manufacture of 

the precast concrete building.  Testing must be performed by qualified 
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individuals who have been certified ACI Technician Grade 1. Sampling will be 
in accordance with ASTM C172. 
a. The slump of the concrete shall be performed on the first batch of 

concrete in accordance with ASTM C143.  This slump must be in the 3"-
5" range for mixes with normal water reducing agents, and 3”-7” range 
for super plasticized mixes. 

b. The air content of the concrete shall be checked per ASTM C231 on the 
first batch of concrete.  The air content must be in the range of 4%-6%. 

c. The compressive strength of the cylinders shall be tested to ASTM C39. 
d. Test cylinders shall be taken from each other batch.- 1 cylinder must be 

tested prior to removal of forms and must be at 2,500 psi or higher.- 1 
cylinder represents 7 day strength - 2 cylinders will represent 28 day 
strength and must be 4,500 psi or greater. 

C. After Form Removal Inspection 
1. Recheck panel dimensions 
2. Verify that all embeds remained in place. 
3. Look for all cracks or blemishes that may cause rejection. 
4. Assure that panels are properly yarded and blocked. 

PART 8 -  INSTALLATION 

A. Scope of Work 
5. Work specified under this Section includes excavation, backfill and placement of 

a precast concrete utility building. 

B. Materials 
1. Bedding material to be sand or 3/4" minus crushed or screened aggregate. 

C. Placement  
1. Buildings Placed Upon Cast on Frost Walls. 

a. Care must be taken to allow slack in electrical wire entries and swing 
joints or flexible pipe in plumbing entries as the building will be subject 
to several inches of up and down movement during frost cycles. 

b. Oversize penetrations in floor slab for pipe or electrical entries.  Place 
wire mesh and spray insulation, DO NOT GROUT.  Allow slack for 
entries to move. 

c. Backfill exterior of building up to finished floor elevation allowing 
drainage away from the structure. 

 
 

END OF SECTION 
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SECTION 13200 

FIBERGLASS REINFORCED UNDERGROUND WATER STORAGE TANK 

PART 1: GENERAL  

1.1 DESCRIPTION 

A. The Contractor shall be responsible for all labor, materials and equipment necessary for 
the design, fabrication, construction, disinfection and testing of a below-grade fiberglass 
reinforced potable water storage tank.  Only new tanks constructed of new, unused 
materials shall be accepted.  Design and construction of the tank shall conform to all 
requirements of AWWA D120-84(R89).  

B. Construction of the tank shall include fabrication, placement, cleaning, testing, 
disinfection, installation of all ladders, risers, safety equipment, and accessories as herein 
specified, ventilation, controls, piping, and connection to the water main. 

1.2 REFERENCES 

A. AWWA D120-84 Thermosetting Fiberglass-Reinforced Plastic Tanks. 

B. AWWA C652 Disinfection of Water-Storage Facilities.  

1.3 GOVERNING STANDARDS 

A. The tank shall be manufactured according to the requirements of ANSI/AWWA D 120-
84(R89) 

B. The tank shall be manufactured with materials conforming to the requirements of FDA 
regulation Title 21 CFR 177.2420. 

C. The laminate materials used in the internal coating system shall conform to the 
requirements of NSF Standard 61. 

D. The raw materials used in the resin shall comply with FDA regulation Title 21 CFR, Parts 
180-199, for use in contact with food. 

1.4 SUBMITTALS 

A. The Contractor shall submit to engineer 4 copies of shop drawings and 4 copies of 
manufacturer’s literature (including installation instructions). 

1.5 GUARANTEE  

A. All guarantees obtained by the Contractor from the manufacturer or installer of the 
storage tank and any included accessories not manufactured by the Contractor shall be 
obtained for the benefit of the Owner. 
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PART 2:    PRODUCTS 

2.1 SINGLE-WALL FIBERGLASS UNDERGROUND TANKS 

A. Product-Storage Requirements: 
1. The tank must be vented to the atmosphere. 
2. Tank to be Xerxes or approved equivalent. 
3. Tank shall be specifically constructed to store potable water with NSF approval. 

B. Tank Dimensions: 
1. Tank shall have a minimum nominal capacity of 20,000 gallons. 

C. Loading Conditions – Tanks shall meet the following design criteria: 
1. External pressure: The tank shall exhibit a minimum 5:1 safety factor against 

buckling when empty, with a 6’ soil and hydrostatic burden over the top. 
2. Internal Load: Tank shall withstand 5 psi air pressure test with a minimum 5:1 

safety factor. 
3. Tanks shall be designed to support accessory equipment such as ladders, drop 

tubes, etc. when installed according to manufacturer’s recommendations and 
limitations. 

4. Tank must maintain structural shape.  Deflect in diameter shall be less than 2% 
following installation backfill and compaction. 

D. Materials: 
1. Tank shall be manufactured with 100% resin and glass fiber reinforcement.  No 

sand fillers will be allowed. 
2. Tank is to be post cured.   

a. Post curing shall be performed at a temperature of at least 180° F for a 
minimum of 4 hours. 

b. Hot air for post cure shall be generated by heaters fired by a clean 
burning fuel or electricity.  Kerosene fired heaters shall not be used. 

2.2 ACCESSORIES 

A. Manway Access: 
1. The manway access shall be dimensioned and located as shown on the plans. 
2. Manway access shall have a hinged and lockable lid with a 2 inch minimum lip 

extending down over the barrel and shall be water tight. 

B. Ladders: 
1. Manway access shall be provided with a molded fiberglass internal ladder with 

fiberglass mounting brackets laminated in place.  Stainless steel attachment bolts 
shall be provided. 

2. Ladders for potable water tanks shall be manufactured with materials conforming 
to the requirements of NSF Standard 61. 

C. Piping and Fittings: 
1. The tank must be provided with a 4 inch galvanized vent. 

a. Vent shall terminate in an inverted U construction with the opening 36 
inches above finished grade. 

b. Vent shall be covered with 24 mesh stainless steel screen. 
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2. Tanks shall be capable of storing potable water not to exceed 150° F at the tank 
interior surface. 

3. The tank must be provided with a 2 inch galvanized overflow. 
a. Overflow shall open downward and be covered with 24 mesh stainless 

steel screen or as indicated on plans. 
4. All standard threaded fittings shall be NPT half couplings. 
5. Level float access port shall be locates as shown on the plans.  Port shall be a 2 

inch diameter female NPT half coupling 

D. Lifting Lugs: 
1. The combined capacity of designated lifting lugs shall be 2 times the empty tank 

weight. 
 

2.3 PEA GRAVEL 

A. Provide pea gravel that is a mix of rounded particles, between the sizes of 1/8 inch and ¾ 
inch conforming to Paragraph 9.1 of ASTM C33. 

B. No more than 5% (by weight) of the pea gravel may pass through a No. 8 sieve. 

C. Assure the material is clean, free flowing, non-corrosive, inert, and free of ice, snow, or 
debris. 

PART 3:  EXECUTION 

3.1 INSTALLATION 

A. Tank shall be installed according to the current installation instructions provided by the 
tank manufacturer. 

3.2 TESTING 

A. Tanks shall be tested according to the current installation instructions provided with the 
tank or as outlined in these specifications 

B. Testing instructions and procedures: 
1. After tank installation, pressurize the tank to 5 psig and allow pressure to 

stabilize by adding or removing air as necessary. 
2. Close air-supply on the test manifold and disconnect the air-supply line. 
3. Monitor pressure for a minimum of 1 hour. 
4. Any leaks disclosed by this test shall be corrected in accordance with the 

manufacturer’s recommendations. 

3.3 DISINFECTION 

A. Disinfect tanks subject to the Engineer’s approval in accordance with AWWA C652, 
“Disinfection of Water-Storage Facilities”, and these specifications before placing tanks 
in service. 

B. The forms of chlorine that may be used, subject to the approval of the Engineer are: 
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1. Liquid chlorine meeting the requirements of Section 4.2.1 of AWWA C652.  Use 
liquid chlorine only in combination with appropriate gas-flow chlorinators and 
ejectors. 

2. Sodium hypochlorite meeting the requirements of Section 4.2.2 of AWWA 
C652. 

3. Calcium hypochlorite (HTH) is not acceptable. 

C. Two methods of chlorination may be used, the continuous feed method per Section 4.3.1 
of AWWA C652 or the solution coating method per Section 4.3.2 of AWWA C652.  The 
continuous feed method provides a 6 hour free chlorine residual of 10 mg/L, and the 
solution coating method coats all surfaces in the tank with a solution of 200 mg/L 
available chlorine. 
1. Continuous Feed Method 

a. Fill the new tank to the overflow level at a constant, measured rate with 
water from the existing distribution system or another approved source. 

b. Continuously feed chlorine, at minimum 25 mg/L free chlorine, to the 
water entering the tank during filling through an appropriate valve 
located on the inlet pipe and near the tank.  Measure the chlorine 
concentration at regular intervals to assure that this concentration is 
provided. 

c. Apply liquid chlorine with a solution feed vacuum operated chlorinator 
in combination with a booster pump or through another approved 
method.  Apply sodium hypochlorite by means of a chemical feed pump 
designed for feeding chlorine solutions. 

d. Retain the chlorinated water in the new tank for a minimum of 6 hours 
after filling with chlorinated water.  At the end of the 6 hour period, 
demonstrated to the Engineer’s satisfaction a free chlorine residual of not 
less than 10 mg/L in the tank. 

2. Solution Coating Method 
a. Thoroughly coat the surfaces of all parts of the new tank that will come 

into contact with water with a solution of 200 mg/L available chlorine.  
Apply the chlorine solution with suitable brushes or spray equipment. 

b. Maintain the contact between the disinfected surfaces and the strong 
chlorine solution for at least 30 minutes.  After the 30 minute period, fill 
the tank to the overflow level with water from the existing distribution 
system or another approved source. 

D. The “super chlorination” method outlined in Section 4.3.3 of AWWAC652 is not an 
acceptable method of disinfection. 

E. Final Flushing 
1. After filling the new tank and the required retention periods, reduce the chlorine 

to a concentration no higher than that in the existing distribution system by 
completely draining the tank and refilling with potable water or by a combination 
of additional holding time and blending with potable water having a low chlorine 
concentration. 

2. If draining the tank of the highly chlorinated water, add a reducing agent or 
otherwise thoroughly neutralize the chlorine residual in the water as required by 
Federal, State, or local environmental regulations.  Contact the proper authorities 
prior to the disposal of the highly chlorinated water. 
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F. Bacteriological Tests 
1. After final flushing and before the tank is placed in service, test a sample, or 

samples, collected from the tank for organisms. 
2. If the test for organisms is negative, the tank may be placed into service. 

G. If the initial sample indicates the presence of organisms, repeat the sampling and testing 
until two consecutive samples are negative for organisms.  Completely drain and re-
disinfect the tank until approved results are obtained if two consecutive negative samples 
cannot be collected.  

 

END OF SECTION 
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 SECTION 15505 
 
 HEATING AND VENTILATING 
 
 
PART 1 - GENERAL 
 
1.1 SCOPE 
 

A. This section covers the heating and ventilating systems, including all equipment, fittings, 
controls, ducts, devices, accessories, and appurtenances necessary for complete, properly 
operating systems.  Piping, pipe supports, valves, and accessories which are not an 
integral part of the equipment or specified herein are covered in other sections. 

 
1.2 GENERAL 
 

A. Equipment furnished and installed under this section shall be fabricated, assembled, 
erected, and placed in proper operating condition in full conformity with the drawings, 
specifications, engineering data, instructions, and recommendations of the equipment 
manufacturer unless exceptions are noted by the Engineer. 

 
B. Equipment furnished under this section shall be the standard product of the manufacturer.  

Where two or more units of the same class of equipment are required, they shall be the 
product of a single manufacturer; however, all the component parts of the system need 
not be the products of one manufacturer. 

 
C. All equipment furnished under this section of the specifications which is provided with 

combination motor starters and disconnects shall be furnished by the mechanical 
contractor in compliance with the electrical section. 

 
D. Coordination.  The Contractor shall verify that each component of the system is 

compatible with all other parts of the system; that all piping, ductwork, materials, fans, 
and motor sizes are appropriate; and that all devices necessary for a properly functioning 
system have been provided. 

 
E. General Equipment Stipulations.  The General Equipment Stipulations shall apply to all 

equipment furnished under this section. 
 

F. Elevation.  All values given herein are for site conditions at an elevation of 4,800 feet 
above sea level.  It shall be the responsibility of the Contractor to meet stated 
specification requirements with all equipment. 

 
G. Metal Thickness.  Metal thicknesses and gages specified herein are minimum 

requirements.  Gages refer to US Standard gage. 
 

H. Anchor Bolts and Expansion Anchors.  All anchor bolts, nuts, washers, inserts, supports, 
and other accessories which are required for heating and ventilating work shall be 
furnished and installed.   

 
I. Shop Painting.  Unless otherwise specified, all ferrous sheet metal surfaces other than 

ductwork shall be given a rust-inhibiting treatment consisting of galvanizing or 
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bonderizing followed by a rust-inhibitive primer and finish coat.  Surface finish damaged 
during installation shall be repaired to the satisfaction of the Engineer.  Field painting 
shall be as specified in the painting section. 

 
1.3 CODES AND PERMITS 
 

A. Except as modified or supplemented herein, all work covered by this section shall be 
performed in accordance with all applicable municipal codes and ordinances, laws, and 
regulations which pertain to such work.  In case of a conflict between these specifications 
and any state law or municipal ordinance, the latter shall govern.  All work shall comply 
with Underwriters' Laboratories (UL) safety requirements. 

 
1.4 IDENTIFICATION 
 

A. All equipment, ductwork, panels, and control equipment denoted by a symbol and an 
identifying number shall be provided with equipment identification plastic nameplates, 
plastic tags, metal nameplates, or metal tags.  Mechanical identification used shall be the 
same as the symbols indicated herein or on the drawings and shall be located in a 
conspicuous place. 

 
B. Plastic nameplates and tags shall be laminated phenolic not less than 1/8 inch thick and 

shall be black with white core.  Metal nameplates and tags shall be not less than 12 gage 
thickness with engraved or imprinted symbols.  Tags shall have smooth edges and shall 
be a minimum diameter of 1-1/2 inches.  Nameplates shall be installed with corrosion-
resistant mechanical fasteners.  Individual equipment and components too small 
to accommodate the specified nameplates shall be identified with tags.  Tags shall be 
installed with corrosion-resistant chains or straps. 

 
C. Mechanical Equipment.  All mechanical equipment shall be identified with nameplates.  

In addition, each major component of equipment shall have the manufacturer's name, 
address, and catalog number on a nameplate securely affixed.  The nameplate of the 
distributing agent only will not be acceptable. 

 
1.5 SUBMITTALS 
 

A. Complete assembly and installation drawings and wiring and schematic diagrams, 
together with detailed specifications and data covering material used, parts, devices, and 
other accessories forming a part of the equipment furnished, shall be submitted in 
accordance with the general requirements section.  Device tag numbers indicated on the 
Contract Drawings shall be referenced on the wiring and schematic diagrams where 
applicable.  The data and specifications shall include, but shall not necessarily be limited 
to, the following: 

 
B. Equipment 

1. Name of manufacturer. 
2. Type and model. 
3. Manufacturer's data. 
4. Overall dimensions. 
5. Net weight and loading distribution. 
6. Wiring diagrams. 
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C. Temperature Controls.  Prior to the performance of any Work or installation of any 
materials, the Contractor shall submit the following data in accordance with the sub-
mittals section: 
1. Published descriptive data on each item of equipment and accessories, indicating 

all specific characteristics and options and noted with the identification 
designation used herein and on the drawings. 

2. Schematic control diagrams giving specific data on all settings, ranges, action, 
adjustments, and normal positions.  Although schematic, these diagrams shall, as 
closely as possible, represent the actual systems with all significant equipment 
and devices identified and located relative to each other.  These diagrams shall 
also show detailed multiline wiring with all terminals accurately identified.  
Wiring diagrams shall be detailed to the degree required for field construction 
and shall include all related wiring. 

3. Sequence of operation for each system corresponding to the control schematics. 
4. Space thermostat schedule indicating the types of covers and adjustment means 

for each space. 
5. All conduit and wiring as necessary for a complete and functional system. 
6. All temperature control conduit and wiring shall be furnished and installed by the 

temperature control contractor in compliance with the electrical section for all 
materials furnished. 
 

PART 2 - PRODUCTS 
 
2.1 HEATERS 
 

A. Heaters of the types, sizes, and capacities specified herein shall be furnished and installed 
where indicated on the drawings and in the schedules.  All heaters shall be complete with 
controls and accessories as required for satisfactory operation.  All electric heaters shall 
be UL listed. 

 
B. Electric Unit Heater.   Electric unit heaters, denoted by the symbol "EUH" and an 

identifying number, shall be furnished and installed where indicated on the drawings.  
Each heater shall be of the type, size, and capacity indicated herein. The heater shall be 
fully UL approved, designed for either wall or ceiling mounting without modification. 

 
The housing cabinet shall be of heavy gauge steel, welded and phosphatized; then 
completely painted by a baked enamel painting process. Front and back panels shall be 
removable to gain full access to element, motor and fan area. Fan guard shall be painted 
to match heater for appearance and durability. Heaters shall be furnished with attached 
ceiling mounting bracket and shall have capability of full horizontal and vertical position. 
Heater shall be mounted within two inches of the ceiling in full horizontal mode. 
 
The control box, housing all heater wiring and controls, shall be located at the bottom of 
the heater and equipped with a swing-down hinged cover to permit full access for 
installation, and for cleaning and servicing without dismounting the heater.  
 
All heater and control wiring connections shall terminate in the control box. Proper wiring 
diagram shall be attached to the inside of the control box cover. 60oC wiring must be used 
to enter the wiring compartment.  
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Fan motor shall be totally enclosed, impedance protected and of unit bearing design 
suitable for horizontal or vertical operation with starting and running torques. Fan motor 
and controls shall operate directly from the line voltage.  
 
The heating element shall be warranted for five years and shall be of non-glowing design 
consisting of a special resistance wire enclosed in the steel sheath to which steel plate fins 
are brazed. The heating element shall cover the entire air discharge area for uniform 
heating.  
 
Each unit heater shall be furnished complete with a 24 volt transformer and shall include 
all required limit and safety controls.  A single stage low voltage thermostat is to be remote 
mounted to control the unit heater. 
 
 Thermal cutout shall be attached directly to each bank of elements to shut off the heater in 
the event of overheating and reactivate the heater when temperatures return to normal.  
 
The heater shall be suitable for use with a 240 volt, 60 Hz, single phase power supply and 
shall be provided with automatic reset thermal overload protection. 
 
The Electric Unit Heater EUH-1 shall be a BERKO HUH-524TA, or approved equal, 
 with output of 17,000 BTUH. 

 
C. Gas Unit Heaters.  None required. 

 
D. Electric Wall Heater. None required. 

 
 
2.2 FANS 
 

A. Fans of the types, sizes, and capacities specified shall be furnished and installed where 
indicated on the drawings.  Each fan shall be complete with electric drive motor, drive, 
and accessories as required for satisfactory operation.  Where belt- driven fans 
are furnished, each fan shall be complete with V-belt drive designed for 50 percent 
overload capacity, adjustable sheaves, adjustable base or rails for belt tightening, and a 
belt guard.  Adjustable sheaves shall be furnished and selected so that the fan speed at the 
specified conditions is selected at the mid-position of the sheave range. 

 
Fans shall be rated in accordance with AMCA standards, or shall bear the AMCA 
Certified Rating Label, and shall be UL listed. 
 
Fan drive motors and controls shall conform to the requirements of the Electric Motors 
and Motor Controls paragraph. Motor horsepowers in the Fan Schedule are minimum 
motor horsepowers.  Larger motors shall be provided if required to meet the specified 
requirements. 
 
Fan curves with the specified operating point clearly identified shall be furnished with the 
fan submittals.  The fan curves should include a family of curves for a minimum of three 
different rotative speeds.  The fan curves shall include brake horsepower information. 
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Fan noise level tests and ratings shall be made and published in accordance with AMCA 
Standards 300 and 301.  Fan sound ratings and sound test verifications shall be furnished 
with each fan submittal. 
 
The static pressure values indicated herein are external to the complete unit.  Internal fan 
housing losses are not included. 
 

B. Exhaust Fan.  Exhaust fan EF-1 shall be frame mounted fan of the panel mount direct 
drive type. The fan housing shall be of the square or rectangular design, constructed of 
heavy gauge galvanized steel and shall include frame mounting collars.  The fan wheel 
shall beconstructed of aluminum.  Blades shall be statically and dynamically balanced.  

 
Fan motors shall be permanently lubricated and carefully matched to the fan loads. 
Motors shall be readily accessible for maintenance. A NEMA 1 disconnect switch shall 
be provided as standard. Factory wiring shall be provided from motor to the handy box. 
All fans shall bear the AMCA Certified Rating Seal for both sound and air performance. 
Each fan shall bear a permanently affixed manufacturer’s nameplate containing the 
model number and individual serial number for future identification. Motors shall be 
totally enclosed and shall be suitable for use with 120 volt, single phase power supply.  

 
The exhaust fan shall be mounted in a sheet metal enclosure at the inside face of louver-
damper LD-2.  The exhaust fan shall have capacities as indicated below:  

 
Designation        EF-1  

 
Airflow, cfm        575 

 
External static pressure, 
in. W.C.        F.A. 

 
Min motor horsepower       1/30 

 
Drive type        Direct 

 
Exhaust fan EF-1 shall be Greenheck Model SEI-10-424-D-1, or approved equal.  

 
2.3 LOUVER-DAMPER 
 

A. Dampers of the types and sizes specified shall be furnished and installed where indicated 
on the drawings.  

 
B. Intake Louvers.  The wall opening for intake air shall be equipped with an intake louver 

to prevent entry of wind driven precipitation. Louvers shall be constructed from extruded 
aluminum sections.  Intake louver L1 shall be 16 inches high by 16 inches wide and shall 
mount on the exterior of the building as shown on the drawings. 

 
C. Combination Louver-Dampers. Combination type louver-dampers shall be furnished and 

in stalled where indicated on the drawings. Sizes shall be as indicated.  Combination type 
louvers-dampers shall be constructed of extruded aluminum sections, frame sections 
0.125 inch thick, securely assembled to form a sturdy, rigid unit. The exterior blades shall 
be fixed; the interior blades shall be movable. Combination louver-dampers shall be 
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installed as specified for weather louvers and shall be calked as specified in the caulking 
section. The exterior frame shall be flauged.  Bird screens of 1/2 inch mesh aluminum 
shall be furnished and installed on all units.  Dampers shall be motor operated. 

 
Where aluminum work is to be attached to steel supporting members, or other dissimilar 
metal, the aluminum shall be kept from direct contract with such metals by a heavy shop 
coat of coal tar paint.  Aluminum surfaces which will be in contact with concrete or 
masonry when installed shall be given a heavy coat of coal tar paint.  All paint shall be 
dry and hard when the coated parts are shipped, assembled, or installed. 

 
Aluminum work which will be exposed to the exterior after installation shall be given a 
baked enamel finish to match building trim.  

 
The combination louver-dampers shall be as shown on the drawings. 

 
CLD shall be 16 inches wide by 16 inches high by 6 inches and located as indicated on 
the drawings. 

 
Combination Louver-Damper LD-1 shall be Greenheck ECD 601, or approved 
equal. 

 
2.4 DAMPER OPERATORS 
 

A. The damper operators shall be complete with necessary linkage and mounting brackets 
and shall be installed for each motorized damper as indicated on the drawings.   

 
A maximum of 25 square feet of control damper shall be controlled by one damper 
operator.  The operators shall have sufficient torque required to operate the damper. 
 
The electric damper operators shall be two-position type. 
 
Two-position electric damper operators shall be housed in a die-cast aluminum case with 
mounting flange.  Motor and gear train components shall be immersed in oil.  Damper 
operators shall have a 3/8 inch square, double-ended drive shaft. 
 
Damper operators shall be two-position type with spring return and shall have one 
internal spdt auxiliary switch rated 5 amperes at 120 volts ac.  Damper operators shall be 
suitable for operation on a 120 volt, 60 Hz, single phase power supply.  Where auxiliary 
transformers are required, the transformer shall be factory wired to the damper operator 
and installed in a NEMA Type 1 rated enclosure fastened to the motor housing. 
 
Two-position electric damper operators shall be Multi Products MP-2985E or equal. 

 
2.5 TEMPERATURE CONTROLS 
 

A. The automatic temperature control systems shall be furnished and installed as indicated 
on the drawings and as specified herein.  All temperature controls shall consist of electric 
equipment as specified and shall be the product of a single manufacturer, unless 
otherwise indicated. 
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B. The electrical control components shall be as manufactured by Johnson Controls or 
Honeywell.  The control apparatus shall consist of all necessary thermostats, control 
valves, switches, relays, and gages as indicated on the drawings and as specified herein. 

 
C. Selector Switches.  Selector switches shall be heavy-duty, oiltight type with gloved-hand 

or wing lever operators.  Position legends shall be engraved on switch faceplate.  
Switches for electric circuits shall have silver butting or sliding contacts, rated 
10 amperes continuous at 120 volts ac.  Contact configuration shall be as indicated on the 
drawings or required for the application.  Switches used in electronic signal circuits shall 
have contacts suitable for that duty.  Switches shall be Micro Switch "Type PT", Cutler-
Hammer "Type T", General Electric "CR", or equal. 

 
D. Indicating Lights.  Indicating lights shall be heavy-duty, push-to-test, oiltight type, which 

utilize a low-voltage lamp and a built-in transformer.  Legends shall be engraved on the 
lens or on a legend faceplate.  Lamps shall be easily replaceable from the front of the 
indicating light.  Indicating lights shall be Micro Switch "Type PT", Cutler-Hammer 
"Type T", General Electric "CR", or equal. 

 
E. Thermostats.  Thermostats shall be as specified herein.  Wall-mounted thermostats in 

non-air-conditioned areas shall be furnished and installed with a wire or cast-aluminum 
guard.  Wall-mounted thermostats shall be mounted 5'-6" above finished floors.  
Insulating spacers for thermostats mounted on exterior building walls shall be provided.  
The spacers shall be installed between the thermostat and its mounting surface so that the 
thermostat will not be affected by surface temperatures. 

 
Thermostats for control of unit heaters shall be single-stage, low voltage thermostats. 
  
The thermostats shall have a range of approximately 40°F to 90°F with an adjustable 
differential and shall be supplied with the unit heaters.  

 
F. Damper Operators.  Damper operators shall be furnished as specified in the Damper 

Operators paragraph.  The number of damper operators furnished for each damper shall 
provide the torque required to operate the damper. 

 
G. Accessory Components.  All additional control components, such as electric relays, 

temperature sensors and transmitters, controllers, and position switches, shall be 
furnished as required to ensure a complete, properly operating installation.  Components 
shall be products of the temperature control manufacturer.  Accessory components shall 
be furnished with equipment enclosures. 

 
H. Electrical Wiring.  Detailed wiring diagrams shall be submitted in accordance with the 

general requirements section.  The wiring diagrams shall show all field wiring to 
equipment.  The wiring diagrams shall be complete, showing all connections necessary to 
place the temperature control systems in operation. 

 
I. Emergency Ventilation Key Operated Switch.  None required. 

 
2.6 SEQUENCE OF OPERATION 
 

A. Sequence of operations for the temperature controls system shall be as follows. 
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1. Heating.  Electric Unit Heater EUH shall be controlled by single stage 
Thermostat T-1.  The thermostat shall energize EUH. 

2. Ventilation.  Exhaust fan EF-1 shall be controlled by the building thermostat.  
When the thermostat reaches the “set temperature”, combination louver-damper 
LD-1 shall open, EF-1 shall be energized, and LD-1 shall be proven open before 
EF-1 can operate.  

3. ELECTRIC MOTORS AND MOTOR CONTROLS.  The following require-
ments apply only to electric motors and motor controls which are not covered 
in other sections.  

 
Motors shall conform to the requirements of the General Equipment Stipulations.  
One-half horsepower and larger motors shall be energy- efficient type.  Motor 
starters and controls shall be furnished under the electrical section. 
 
All electrical controls, including disconnect switches and thermostats shall have a 
case or cabinet suitable for the NEMA ratings indicated on the electrical 
drawings.  Disconnect switches shall be furnished at all electric motors for all 
electrical equipment. 
 
Typical schematics on the drawings indicate electrical control items and 
functions required for most of the equipment; however, actual motor sizes 
shall comply with the General Equipment Stipulations. 

 
PART 3 - EXECUTION 
 
3.1 TESTS 
 

A. All tests shall be conducted in a manner acceptable to the Engineer and shall be repeated 
as many times as necessary to secure the Engineer's acceptance of each system. 

 
B. Completed Systems.  After completion of the heating and ventilating systems, tests shall 

be conducted to demonstrate that each system is functioning in accordance with speci-
fication requirements and to the satisfaction of the Engineer. 

 
C. Defective Work.  If inspection or tests indicate defects, the defective work or material 

shall be replaced, and inspection and tests repeated.  All repairs to piping shall be made 
with new materials.  Caulking of threaded joints or holes will not be acceptable. 

 
3.2 CLEANING 
 

A. At the completion of the test work, all parts of the installation shall be thoroughly 
cleaned.  All equipment, pipes, valves, and fittings shall be cleaned of grease, metal 
cuttings, and sludge which may have accumulated by operation of the system for testing.   

 
Any stoppage, discoloration, or other damage to parts of the building, building finish, or 
furnishings shall be repaired at no additional cost to the Owner. 

 
3.3 AIR SYSTEM TESTING AND BALANCING 
 

A. The Contractor shall provide the services of a licensed independent contractor, certified 
by NEBB or AABC, who shall perform operational testing, adjusting, and balancing of 
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the air systems.  The contractor performing the adjusting and balancing shall be able to 
provide past experience qualification data on at least three similar projects. 

 
B. All instrumentation shall be calibrated within six months of use and shall be checked for 

accuracy before testing, adjusting, and balancing the air systems.  The instrumentation 
accuracy shall not be less than that specified by the testing, adjusting, and balancing 
standard manual or the instrument manufacturer. 

 
C. All data, including system deficiencies encountered and corrective action taken, shall be 

recorded.  If a system cannot be adjusted to meet the design requirements, the Contractor 
shall notify the Engineer in writing as soon as practicable. 

 
D. All belt guards, panels, and doors removed during the testing, adjusting, and balancing 

operation shall be reinstalled. 
 

Before the air system testing and balancing operations, doors and windows surrounding 
the areas served by the air system to be balanced shall be closed.  The fans shall be 
checked for the correct rotation and rotative speed.  Access doors and panels shall be 
closed during the testing and balancing operations. 

 
E. Air systems shall be adjusted to the design airflows indicated on the drawings and in the 

schedules.  Airflows shall be adjusted to maintain a net positive (supply airflow greater 
than exhaust airflow) or negative (exhaust airflow greater than supply airflow) pressure 
as indicated on the drawings. 

 
F. Dampers with damper operators shall be checked for tight shutoff when in the Closed 

position. 
 

G. Complete apparatus report sheets for all air systems shall be accurately and completely 
filled out.   Copies of the final test readings and one copy of the Standard Procedure 
Manual shall be submitted in accordance with the submittals section.  The submittal shall 
include a reduced set of drawings with the air outlets and equipment identified to 
correspond with the data sheets. 

 
3.4 OPERATION AND MAINTENANCE INSTRUCTIONS 
 

A. Operation and maintenance instructions shall be provided for heating and ventilating 
equipment as indicated in the general requirements section. 

 
 

END OF SECTION  
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SECTION 260500 

GENERAL ELECTRICAL REQUIREMENTS 
 
PART 1 - GENERAL 
 
1.1 ELECTRICAL REQUIREMENTS 
 

A. The electrical requirements are supplemental to the General and Supplementary 
Conditions and the General Requirements of these Specifications. The Electrical Sections 
shall apply to phases of the work specified, shown on the Drawings, or required to 
provide for the complete installation of Electrical Systems for this project.  

 
B. The work shall include all items, articles, materials, operations and methods listed, 

mentioned or scheduled in these specifications and the accompanying drawings.  All 
material, equipment and labor shall be furnished together with all incidental items 
required by good practice to provide the complete systems described. 

 
C. Examine and refer to all Civil, Mechanical, and Utility drawings and specifications for 

construction conditions which may affect the electrical work.  Inspect the project site and 
existing facilities for verification of present conditions.  Make proper provisions for these 
conditions in performance of the work and cost thereof. 

 
D. See general requirements for optional proposal items.  Note alternates listed, if any, and 

include any changes in work and price required to meet the requirements of the respective 
alternate. 

 
E. Harmonics from the motors may create interference for the generator and utility power.  

Coordinate with the pump supplier(s) to ensure any harmonics present from the motors 
are reduced to acceptable levels.  The motors will be provided with variable frequency 
drives and/or motor starters by the supplier(s).  IEEE Standard 519, Recommended 
Practices and Requirements for Harmonic Control in Electrical Power Systems, provides 
guidelines and limits for harmonic distortion.  

 
1.2 CODES AND STANDARDS  
 

A. Work shall meet the requirements of the plans and specifications and shall not be less than 
the minimum requirements of applicable sections of the latest Codes and Standards of the 
following organizations:  

 
American National Standards Institute (ANSI)  
Americans with Disabilities Act (ADA) 
Certified Ballast Manufacturers (CBM)  
Electrical Testing Laboratories (ETL)  
Independent Testing Laboratories (ITL)  
National Electrical Code (NEC) Latest Edition 
National Electrical Manufacturers Association (NEMA)  
National Fire Protection Association (NFPA)  
Occupational Safety & Health Act (OSHA)  
Underwriters Laboratories (UL)  
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Uniform Building Code (UBC) 
Rules and Regulations of the State Fire Marshal  
Requirements of the Serving Utility Company  
Local and State Codes and Ordinances   

 
1.3 FEES AND PERMITS 
 

A. The Electrical Contractor shall pay all fees and arrange for all permits required for work 
done under his contract and under his supervision by subcontract. 

 
1.4 MATERIALS AND EQUIPMENT  
 

A. Manufacturer's trade names and catalog numbers listed are intended to indicate the quality 
of equipment or materials desired. Manufacturers not listed must have prior approval. 
Written prior approval must be obtained from the Engineer per the requirements of the 
Project Manual.  If allowed, requests are to be submitted sufficiently ahead of the 
deadline to give ample time for examination. The items approved will be listed in an 
addendum and only this list of equipment will be accepted in lieu of specified products. 
Submittals must indicate the specific item or items to be furnished in lieu of those 
specified, together with complete technical and comparative data on specified items and 
proposed items.  

 
B. Electrical equipment may be installed with manufacturer’s standard finish and color 

except where specific color, finish or choice is indicated.  If the manufacturer has no 
standard finish, equipment shall have a prime coat and two finish coats of approved 
enamel. 

 
C. This Contractor shall be responsible for materials and equipment installed under this 

contract. This Contractor shall also be responsible for the protection of materials and 
equipment of others from damage as a result of his work. 

 
D. Manufactured material and equipment applied, installed, connected, erected, used, cleaned 

and conditioned as directed by manufacturer, unless herein specified to the contrary. 
 
E. This Contractor shall make the required arrangement with the General Contractor for the 

introduction into the area of equipment. 
 

F. Store materials and equipment indoors at the job site or, if these are not possible, store on 
raised platforms and protect from the weather by means of waterproof covers.  Coverings 
shall permit circulation of air around the materials to prevent condensation of moisture.  
Screen or cap openings in equipment to prevent the entry of vermin.  

 
1.5 INTENT OF DRAWINGS  
 

A. The drawings are partly diagrammatic and do not necessarily show exact location of 
conduit, unless specifically dimensioned. Riser and other diagrams are schematic and do 
not necessarily show the physical arrangement of the equipment. They shall not be used 
for obtaining quantities or lineal runs of conduit.  Discrepancies shown on different plans 
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or between plans and actual field conditions shall be brought to the attention of the 
Engineer for resolution. 

 
1.6 RESPONSIBILITY  
 

A. Be responsible for the installation of a satisfactory and complete system in accordance 
with the intent of the drawing and specifications. Provide, at no extra cost, all incidental 
items required for completion of the work even though they are not specifically 
mentioned or indicated on the drawings or in the specifications.  

 
B. The drawings do not attempt to show complete details of the building construction which 

affect the electrical installation; and reference is therefore required to the Civil and 
Architectural drawings and specifications and to shop drawings of all trades for additional 
details which affect the installation of the work covered under this Division of the 
Contract.  

 
C. Location of electrical system components shall be checked for conflicts with openings, 

structural members and components of other systems having fixed locations. In the event 
of any conflicts, the Engineer shall be consulted and his decision shall govern. Necessary 
changes shall be made at no additional expense to the Owner.  

 
D. Determine, and be responsible for, the proper location and character of inserts for 

hangers, chases, sleeves and other openings in the construction required for the work, and 
obtain this information well in advance of the construction progress so work will not be 
delayed.  Roughing-in fixtures, etc. must be laid out accurately.  Connections to 
equipment of the same class shall be equal heights, plumb, and at right angles to the wall, 
unless otherwise directed. 

 
E. Final location of inserts, hangers, etc., required for each installation, must be coordinated 

with facilities required for other installations to prevent interference. 
 

F. Take extreme caution not to install work that connects to equipment until such time as 
complete Shop Drawings of such equipment have been approved.  Any work installed by 
the Contractor, prior to approval of Shop Drawings, will be at the Contractor's risk. 

 
G. At all times during the performance of this Contract properly protect work from damage 

and protect the Owner's property from injury of loss.  Make good any damage injury or 
loss, except such as may be directly due to errors in the Proposal Documents or caused by 
Agents or Employees of the Owner.  Adequately protect adjacent property as provided by 
law and the Proposal Documents.  Provide and maintain passageways, guard fences, lights 
and other facilities for protection required by Local conditions. 

 
H. Circuiting and switching shall be exactly as shown on drawings. Combining of home runs 

in compliance with NEC is acceptable, but do not exceed three different phase 
conductors, switching conductors, one neutral, and one equipment ground conductor per 
home run. Contractor shall refer to NEC Article 310 and adjust accordingly. 

 
I. Combining of wiring of various systems in conduit runs is not acceptable, unless 

otherwise specified herein or noted on drawings. 
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1.7 INSPECTION  
 

A. All work and material is subject to inspection at any time by the Engineer or his 
representative. If the Engineer or his representative finds material that does not conform 
to these specifications or that is not properly installed or finished, correct the deficiencies 
in a manner satisfactory to the Engineer at no additional expense to the Owner.  

 
1.8 WORKMANSHIP  
 

A. GENERAL  
1. Work under this contract shall be performed by workmen skilled in the particular 

trade including work necessary to properly complete the installation in a 
workmanlike manner to present a neat and finished appearance.  

 
B. EXCAVATION AND BACKFILL  

1. Provide all excavating and backfilling as required, with backfilling only after 
approval of the Engineer. Backfill to be free of all debris and decayable matter.  

 
C. CUTTING, PATCHING AND FRAMING  

1. Obtain Engineer approval before performing any cutting on structural members or 
patching of building surfaces. Any damage to the building or equipment by this 
Contractor shall be the responsibility of this Contractor and shall be repaired by 
skilled craftsmen of the trades involved at no additional expense to the Owner.  

2. Chases, openings, sleeves, hangers, anchors, recesses, equipment pads, framing 
for equipme6nt, provided by others only if so noted on the drawings. Otherwise, 
they will be provided by this Contractor for his work. Whether chases, etc., are 
provided by this Contractor or others, this Contractor is responsible for correct 
size and locations.  

 
1.9 COORDINATION  
 

A. This Contractor shall plan his work to proceed with a minimum interference with other 
trades and it shall be his responsibility to inform the General Contractor of all openings 
required in the building structure for installation of work, and to provide sleeves as 
required. Dimensions of equipment installed and/or provided by others shall be checked 
in order that correct clearances and connections may be made.  

 
1.10 CLEAN UP  
 

A. Keep the premises free from accumulation of waste material or rubbish caused by his 
work or employees.  

 
B. Upon completion of work, remove materials, scraps and debris relative to his work and 

leave the premises, including wet well, crawl spaces, and pipe chases in clean and orderly 
condition. Remove all dirt and debris from the interior and exterior of all devices and 
equipment. After construction is completed, wash all light fixtures and lamps; remove all 
labels from fixture lenses.  
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1.11 TEMPORARY FACILITIES 
 

A. OFFICES  
1. Contractor shall provide temporary offices for himself including lights, heat and 

telephone, if required. 
 

B. REMOVAL  
1. Contractor shall completely remove his temporary installations when no longer 

needed and the premises shall be completely clean, disinfected, patched, and 
refinished to match adjacent areas. 

 
C. LADDERS AND SCAFFOLDS  

1. The Contractor shall provide their own ladders, scaffolds, etc. of substantial 
construction for access to their work in various portions of the building as may be 
required. When no longer needed, they shall be removed by the Contractor.  

 
D. PROTECTION DEVICES  

1. The Contractor shall provide and maintain his own necessary barricades, fences, 
signal lights, etc. required by all governing authorities or shown on the drawings. 
When no longer needed, they shall be removed by the Contractor. The Contractor 
shall assume all responsibility for which the Owner may be held responsible 
because of lack of above items.  

 
E. TEMPORARY WATER 

1. The Contractor shall provide all water required by his trade for construction. 
Temporary drinking water shall be provided by Contractor from a proven safe 
source dispensed by single service containers.  

 
F. TEMPORARY FIRE PROTECTION  

1. The Contractor shall provide all necessary first-aid hand fire extinguishers for 
Class A, B, C and special hazards as may exist in his own work area only in 
accordance with good and safe practice and as required by jurisdictional safety 
authority. The Contractor shall provide general area fire extinguishers only.  

 
1.12 TEMPORARY ELECTRICAL FACILITIES  
 

A. DESCRIPTION OF SYSTEM  
1. Service required- The Contractor shall provide and connect movable temporary 

panels. Provide minimum of one (1) temporary panel.  The temporary panel shall 
be located as required for the construction conditions.  Coordinate quantities and 
locations with the General Contractor.  Each panel shall have provisions for 
100A, 3 phase, and 4 wire service at voltage available.  

2. Provide temporary electric power for items listed, throughout the construction 
period, so that power can be secured at any desired point from a temporary 
service panel within building proper.  
a. Power centers for miscellaneous tools and equipment used in the construction 

period, so that power can be secured at any desired point from a temporary 
service panel within building proper.  
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b. Lighting for safe and adequate working conditions throughout the project 
area. Provide at least 1/2 watt of incandescent lighting per square foot of 
floor area. Maintain a socket voltage of at least 110 volts. Use a minimum of 
100-watt bulbs.  

c. Power for construction site offices and for other temporary storage and 
construction buildings.  

d. Power to maintain continuous construction during changeover of electrical 
equipment.  

e. Power for testing and checking equipment. 
 
  3. Coordinate temporary electrical facilities with the General Contractor to avoid 

duplication of facilities. 
  

B. CAPACITY  
1. Provide and maintain adequate electrical power for construction use by all trades 

during the construction period at the locations necessary.  
2. Notify the Serving Utility Company and Engineer when unusually heavy loads 

will be connected.  
 

C. POWER COSTS  
1. The Contractor shall pay all cost of setting and removing temporary service.  

 
D. USE OF PERMANENT SYSTEM  

1. Regulate any part of the permanent electrical system which is used for 
construction purposes to prevent interference with safety and orderly progress of 
the work.  

2. Leave permanent electrical services in a condition as good as new.  
3. The permanent heating system is to be connected to the permanent power supply 

as soon as possible to provide heat to complete construction at no additional cost 
to the Owner.  

 
1.13 SHOP DRAWINGS  
 

A. Provide eight (8) copies of manufacturer's literature and/or certified prints as soon as 
possible but within thirty (30) days after notice to proceed, for items of materials, 
equipment, or systems where called for in specifications. Shop drawings and literature 
shall be complete showing item used, size, dimensions, capacity, rough in, etc., as 
required for complete check and installation. Manufacturer’s literature showing more than 
one item shall be clearly marked as to which item is being furnished or it will be rejected 
and returned without review.  

 
B. Each copy of each item submitted must be clearly marked as follows for purposes of 

identification and record.  Submittals not marked (typewritten only) as described below 
will be rejected and returned without review. 
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Date:  
Name of Project:  
Branch of Work:  
Submitted by:  
Specification or Plan Reference:  

 
C. Prior to their submission, each submittal shall be thoroughly checked by the Contractor 

for compliance with the Contract Document requirements, accuracy of dimensions, 
relationship to the work of other trades, and conformance with sound, safe practices as to 
erection and installation. Each submittal shall then bear a stamp evidencing such checking 
and shall show corrections made, if any. Submittals requiring extensive corrections shall 
be revised before submission.  Each submittal not stamped and signed by the Contractor 
evidencing such checking will be rejected and returned without review.  

 
D. All submittals will be examined when submitted in proper form for compliance. Such 

review shall not relieve the Contractor of responsibility for errors, for deviation from the 
contract Documents, nor for violation of sound safety practices.  

 
E. The Contractor shall keep in the field office one print of each submittal, which has been 

reviewed and stamped by the Engineer.  
 

F. Submittals will be required for each item of material and equipment furnished as noted in 
specifications.  

 
G. Submittals which are incomplete relative to quality requirements, capacity, engineering 

data, dimensional data or detailed list of specialty or control equipment will be rejected. 
Lists shall include descriptive coding as specified or shown on drawings.  

  
1.14 OPERATION AND MAINTENANCE MANUALS 
 

A. At the time orders are placed for any item of equipment requiring service or operating 
maintenance, the Contractor shall request the manufacturer furnish three (3) copies of 
OPERATION AND MAINTENANCE INSTRUCTIONS for each piece of equipment. 
These shall be included in the brochure of equipment. 

 
B. Provide closeout submittals as specified in individual specification sections. 

 
1.15 BROCHURE OF EQUIPMENT  
 

A. Upon completion of work, prepare a "Brochure of Equipment" containing data pertinent 
to equipment and systems on job.  Binders containing materials shall be one or more three 
ring binders of sufficient number to hold all literature.  Contained in binders shall be: 
Installation, maintenance, and operating instructions for each piece of equipment; parts 
lists; wiring diagrams; one copy of each shop drawing and literature submittal; record 
drawings, etc. 

 
 B.         Provide closeout submittals as specified in individual specifications sections 
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C. All literature shall be clean, unused and filed under divider headings corresponding to the 
specifications.  

  
D. These brochures shall be submitted to the Engineer and Owner and be approved by them 

before authorization of final payment.  
 
1.16 "AS-BUILT" DRAWINGS  
 

A. The Contractor shall furnish to the Owner and Engineer a red line marked print set of 
drawings, each sheet stamped as the "As-Built" drawing and bearing the Contractor's 
name, date and signature.  The “As-Built” drawing shall show the location of all 
concealed or underground conduit runs and other equipment, devices, outlets, etc., 
installed other than as shown on the drawings. Dimension underground lines from 
established building lines. “As-Built” drawings to be developed from a job site record 
drawing set and shall be clean, neat and all changes legible and shown in the same format 
and symbols used on the contract drawings.  The “As-Built” drawing set shall be 
submitted to the Engineer for approval, and any deficiencies noted by the Engineer 
corrected and resubmitted until approved by the Engineer at no additional cost to 
Engineer or Owner.  

 
 B. Provide closeout submittals as specified in individual specification sections. 
 
 C. Provide “As-Built” submittals as specified in individual specification sections. 
 
1.17 PLACING SYSTEMS IN OPERATION  
 

A. At the completion of the work and at such time as the Owner shall direct, prior to final 
acceptance, the Contractor performing this work shall put into satisfactory operation the 
various systems installed under the specifications. At no additional cost to the Owner, 
furnish the services of a person completely familiar with the installations performed under 
this specification, to instruct the Owner’s operating personnel in the proper operation and 
servicing of the equipment and systems. These services shall be available for a period of 
no less than one (1) day.  

 
1.18 GUARANTY-WARRANTY  
 

A. This Contractor shall and hereby does warrant and guarantee that all work executed under 
this Division will be free from defects of materials and workmanship for a period of one 
year from the date of final acceptance of this work and that he will, at his own expense, 
repair and/or replace all such defective materials and work and all other work damaged 
thereby which becomes defective during the term of warranty, except that lamps and tubes 
shall be his responsibility only for normal lamp life or one year, whichever occurs first.  

 
END OF SECTION 
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SECTION 260503 

EQUIPMENT WIRING CONNECTIONS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes electrical connections to equipment. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA WD 1 - General Requirements for Wiring Devices. 
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements. 

1.3 SUBMITTALS 

A. Per the Project Manual: Submittal procedures. 

B. Product Data: Submit wiring device manufacturer’s catalog information showing dimensions, 
configurations, and construction. 

C. Manufacturer's installation instructions. 

1.4 CLOSEOUT SUBMITTALS 

A. Per the Project Manual: Submittal procedures. 

B. Project Record Documents: Record actual locations, sizes, and configurations of equipment 
connections. 

1.5 COORDINATION 

A. Per the Project Manual: Coordination and project conditions. 

B. Obtain and review shop drawings, product data, manufacturer’s wiring diagrams, and 
manufacturer's instructions for equipment furnished under other sections. 

C. Determine connection locations and requirements. 

D. Sequence rough-in of electrical connections to coordinate with installation of equipment. 

E. Sequence electrical connections to coordinate with start-up of equipment. 
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PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Per the Project Manual: Coordination and project conditions. 

B. Verify equipment is ready for electrical connection, for wiring, and to be energized. 

3.2 INSTALLATION 

A. Make all electrical connections. 

B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit 
with watertight connectors in damp or wet locations. 

C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures 
encountered. 

D. Install receptacle outlet to accommodate connection with attachment plug. 

E. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and 
equipment connection boxes. 

F. Install disconnect switches, controllers, control stations, and control devices to complete 
equipment wiring requirements. 

G. Install terminal block jumpers to complete equipment wiring requirements. 

H. Install interconnecting conduit and wiring between devices and equipment to complete equipment 
wiring requirements. 

3.3 ADJUSTING 

A. Per the Project Manual: Testing, adjusting, and balancing. 

B. Cooperate with utilization equipment installers and field service personnel during checkout and 
starting of equipment to allow testing and balancing and other startup operations. Provide 
personnel to operate electrical system and checkout wiring connection components and 
configurations. 

END OF SECTION 
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SECTION 260519 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes building wire and cable; direct burial cable; service entrance cable; armored 
cable; metal clad cable; and wiring connectors and connections. 

1.2 REFERENCES 

A. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems. 

B. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code. 
2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables for 

Use in Air-Handling Spaces. 

C. Underwriters Laboratories, Inc.: 
1. UL 1277 - Standard for Safety for Electrical Power and Control Tray Cables with Optional 

Optical-Fiber Members. 

1.3 SYSTEM DESCRIPTION 

A. Product Requirements: Provide products as follows: 
1. Stranded conductor for feeders and branch circuits 10 AWG and smaller. 
2. Stranded conductors for control circuits. 
3. Conductor not smaller than 12 AWG for power and lighting circuits. 
4. Conductor not smaller than 16 AWG for control circuits. 
5. Increase wire size in branch circuits to limit voltage drop to a maximum of 3 percent. 

B. Wiring Methods: Provide the following wiring methods: 
1. Concealed Dry Interior Locations: Use only building wire, Type THHN/THWN insulation in 

raceway, or metal clad cable. 
2. Exposed Dry Interior Locations: Use only building wire, Type THHN/THWN insulation in 

raceway, or metal clad cable. 
3. Wet or Damp Interior Locations: Use only building wire, Type THHN/THWN insulation in 

raceway. 
4. Exterior Locations: Use only building wire, Type THHN/THWN insulation in raceway. 
5. Underground Locations: Use only Type THHN/THWN or XHHW insulation in raceway, 

direct burial cable, service-entrance cable, or armored cable. 
6. Wet Well Locations:  Use only shielded wire type RHH/RHW-2, MTW, or THW insulation 

in raceway. 
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1.4 DESIGN REQUIREMENTS 

A. Conductor sizes are based on copper.  Aluminum conductors are not permitted, unless they have 
prior approval of the Engineer. 

B. If aluminum conductor is substituted for copper conductor, size to match circuit requirements, 
terminations, conductor ampacity and voltage drop. Apply oxidation inhibitor to all terminations. 

1.5 SUBMITTALS 

A. Per the Project Manual: Requirements for submittals. 

B. Product Data: Submit for building wire and each cable assembly type. 

C. Design Data: If aluminum conductors are permitted, indicate voltage drop and ampacity 
calculations for aluminum conductors substituted for copper conductors. 

D. Test Reports: Indicate procedures and values obtained. 

1.6 CLOSEOUT SUBMITTALS 

A. Per the Project Manual: Requirements for submittals. 

B. Project Record Documents: Record actual locations of components and circuits. 

1.7 QUALITY ASSURANCE 

A. Provide wiring materials located in plenums with peak optical density not greater than 0.5, 
average optical density not greater than 0.15, and flame spread not greater than 5 feet (1.5 m) 
when tested in accordance with NFPA 262. 

B. Perform Work in accordance with State and Local standards. 

C. Maintain one copy of each document on site. 

1.8 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

1.9 FIELD MEASUREMENTS 

A. Verify field measurements are as indicated on Drawings. 

1.10 COORDINATION 

A. Per the Project Manual: Requirements for coordination. 

B. Where wire and cable destination is indicated and routing is not shown, determine routing and 
lengths required. 
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C. Wire and cable routing indicated is approximate unless dimensioned. Include wire and cable 
lengths within 10 ft (3000 mm) of length shown. 

PART 2 PRODUCTS 

2.1 BUILDING WIRE 

A. Manufacturers: 
1. AETNA. 
2. American Insulated Wire Corp. 
3. Colonial Wire. 
4. Encore Wire. 
5. General Cable Co. 
6. Republic Wire. 
7. Rome Cable. 
8. Service Wire Co. 
9. Southwire. 
10. Superior Essex. 
11. Substitutions: Per the Project Manual. 

B. Product Description: Single conductor insulated wire. 

C. Conductor: Copper. 

D. Insulation Voltage Rating: 600 volts. 

E. Insulation Temperature Rating: 75 degrees C. 

F. Insulation Material: Thermoplastic. 

2.2 DIRECT BURIAL CABLE 

A. Manufacturers: 
1. Diamond Wire & Cable Co. 
2. Essex Group Inc. 
3. General Cable Co. 
4. Substitutions: Per the Project Manual. 

B. Conductor: Copper. 

C. Insulation Voltage Rating: 600 volts. 

D. Insulation Temperature Rating: 90 degrees C. 

2.3 SERVICE ENTRANCE CABLE 

A. Manufacturers: 
1. Diamond Wire & Cable Co. 
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2. Essex Group Inc. 
3. General Cable Co. 
4. Substitutions: Per the Project Manual. 

B. Conductor: Copper. 

C. Insulation Voltage Rating: 600 volts. 

D. Insulation: Type USE, XHHW-2, or RHW-2. 

2.4 ARMORED CABLE 

A. Manufacturers: 
1. Diamond Wire & Cable Co. 
2. Essex Group Inc. 
3. General Cable Co. 
4. Substitutions: Per the Project Manual. 

B. Conductor: Copper. 

C. Insulation Voltage Rating: 600 volts. 

D. Insulation Temperature Rating: 90 degrees C. 

E. Insulation Material: Thermoplastic. 

F. Armor Material: Aluminum. 

G. Armor Design: Interlocked metal tape. 

2.5 METAL CLAD CABLE 

A. Manufacturers: 
1. Diamond Wire & Cable Co. 
2. Essex Group Inc. 
3. General Cable Co. 
4. Substitutions: Per the Project Manual. 

B. Conductor: Copper. 

C. Insulation Voltage Rating: 600 volts. 

D. Insulation Temperature Rating: 75 degrees C. 

E. Insulation Material: Thermoplastic. 

F. Armor Material: Aluminum. 

G. Armor Design: Interlocked metal tape. 
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H. Jacket: PVC, where required. 

2.6 TERMINATIONS 

A. Terminal Lugs for Wires 6 AWG and Smaller: Solderless, compression type copper. 

B. Lugs for Wires 4 AWG and Larger: Color keyed, compression type copper, with insulating 
sealing collars. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Per the Project Manual: Coordination and project conditions. 

B. Verify interior of building has been protected from weather. 

C. Verify mechanical work likely to damage wire and cable has been completed. 

D. Verify raceway installation is complete and supported. 

3.2 PREPARATION 

A. Completely and thoroughly swab raceway before installing wire. 

3.3 INSTALLATION 

A. Route wire and cable to meet Project conditions. 

B. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

C. Identify and color code wire and cable under provisions of Section 260553. Identify each 
conductor with its circuit number or other designation indicated. 

D. Special Techniques--Building Wire in Raceway: 
1. Pull conductors into raceway at same time. 
2. Install building wire 4 AWG and larger with pulling equipment. 

E. Special Techniques - Cable: 
1. Protect exposed cable from damage. 
2. Support cables above accessible ceiling, using spring metal clips or metal cable ties to 

support cables from structure. Do not rest cable on ceiling. 
3. Use suitable cable fittings and connectors. 

F. Special Techniques - Direct Burial Cable: 
1. Trench and backfill for direct burial cable installation. Install warning tape along entire 

length of direct burial cable, within 3 inches (75 mm) of grade. 
2. Use suitable direct burial cable fittings and connectors. 
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G. Special Techniques - Wiring Connections: 
1. Clean conductor surfaces before installing lugs and connectors. 
2. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible 

temperature rise. 
3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of insulation 

rating of conductor. 
4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and larger. 
5. Install solderless pressure connectors with insulating covers for copper conductor splices and 

taps, 8 AWG and smaller. 
6. Install insulated spring wire connectors with plastic caps for copper conductor splices and 

taps, 10 AWG and smaller. 
7. Terminate aluminum conductors with tin-plated, aluminum-bodied compression connectors 

only. Fill with anti-oxidant compound before installing conductor. 
8. Install suitable reducing connectors or mechanical connector adaptors for connecting 

aluminum conductors to copper conductors. 

H. Install stranded conductors for branch circuits 10 AWG and smaller. Install crimp on fork 
terminals for device terminations. Do not place bare stranded conductors directly under screws. 

I. Install terminal lugs on ends of 600 volt wires unless lugs are furnished on connected device, 
such as circuit breakers. 

J. Size lugs in accordance with manufacturer’s recommendations terminating wire sizes. Install 
2-hole type lugs to connect wires 4 AWG and larger to copper bus bars. 

K. For terminal lugs fastened together such as on motors, transformers, and other apparatus, or when 
space between studs is small enough that lugs can turn and touch each other, insulate for 
dielectric strength of 2-1/2 times normal potential of circuit. 

3.4 WIRE COLOR 

A. General: 
1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the following: 

a. Black and red for single phase circuits at 120/240 volts. 
2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, splices and 

boxes. Colors are as follows: 
a. Black and red for single phase circuits at 120/240 volts. 

B. Neutral Conductors: White. When two or more neutrals are located in one conduit, individually 
identify each with proper circuit number. 

C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely color 
coded. 

D. Feeder Circuit Conductors: Uniquely color code each phase. 

E. Ground Conductors: 
1. For 6 AWG and smaller: Green. 
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2. For 4 AWG and larger: Identify with green tape at both ends and visible points including 
junction boxes. 

3.5 FIELD QUALITY CONTROL 

A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Perform inspections and tests listed in NETA ATS, Section 7.3.1. 

END OF SECTION 
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SECTION 260526 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Rod electrodes. 
2. Wire. 
3. Mechanical connectors. 
4. Exothermic connections. 

1.2 REFERENCES 

A. Institute of Electrical and Electronics Engineers: 
1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial Power 

Systems. 
2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic Equipment. 

B. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems. 

C. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code. 

1.3 SYSTEM DESCRIPTION 

A. Grounding systems use the following elements as grounding electrodes: 
1. Metal underground water pipe. 
2. Metal building frame. 
3. Concrete-encased electrode (footing rebar). 
4. Rod electrode. 

1.4 PERFORMANCE REQUIREMENTS 

A. Grounding System Resistance: 25 ohms maximum. 

1.5 SUBMITTALS 

A. Per the Project Manual: Requirements for submittals. 

B. Product Data: Submit data on grounding electrodes and connections. 

C. Test Reports: Indicate overall resistance to ground. 
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D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

1.6 CLOSEOUT SUBMITTALS 

A. Per the Project Manual: Requirements for submittals. 

B. Project Record Documents: Record actual locations of components and grounding electrodes. 

1.7 QUALITY ASSURANCE 

A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL labeled. 

B. Perform Work in accordance with State and Local standards. 

C. Maintain one copy of each document on site. 

1.8 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section with 
minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum three years 
documented experience and approved by manufacturer. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Per the Project Manual: Requirements for transporting, handling, storing, and protecting products. 

B. Accept materials on site in original factory packaging, labeled with manufacturer's identification. 

C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by 
storing in original packaging. 

D. Do not deliver items to project before time of installation. Limit shipment of bulk and multiple-
use materials to quantities needed for immediate installation. 

1.10 COORDINATION 

A. Per the Project Manual: Requirements for coordination. 

B. Complete grounding and bonding of building reinforcing steel prior concrete placement. 

PART 2 PRODUCTS 

2.1 ROD ELECTRODES 

A. Manufacturers: 
1. Erico, Inc. 
2. O-Z Gedney Co. 
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3. Thomas & Betts, Electrical. 
4. Substitutions: Per the Project Manual. 

B. Furnish materials in accordance with State and Local standards. 

C. Product Description: 
1. Material: Copper-clad steel. 
2. Diameter: 3/4 inch 
3. Length: 10 feet. 

D. Connector: Connector for exothermic welded connection. 

2.2 WIRE 

A. Material: Stranded copper. 

B. Foundation Electrodes: 4 AWG. 

C. Grounding Electrode Conductor: Copper conductor bare. 

D. Bonding Conductor: Copper conductor bare. 

2.3 MECHANICAL CONNECTORS 

A. Manufacturers: 
1. Copperweld, Inc. 
2. Erico, Inc. 
3. ILSCO Corporation. 
4. O-Z Gedney Co. 
5. Thomas & Betts, Electrical. 
6. Substitutions: Per the Project Manual. 

B. Furnish materials in accordance with State and Local standards. 

C. Description: Bronze connectors, suitable for grounding and bonding applications, in 
configurations required for particular installation. 

2.4 EXOTHERMIC CONNECTIONS 

A. Manufacturers: 
1. Copperweld, Inc. 
2. Erico, Inc. 
3. ILSCO Corporation. 
4. O-Z Gedney Co. 
5. Thomas & Betts, Electrical. 
6. Substitutions: Per the Project Manual. 

B. Furnish materials in accordance with State and Local standards. 
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C. Product Description: Exothermic materials, accessories, and tools for preparing and making 
permanent field connections between grounding system components. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Per the Project Manual: Verification of existing conditions before starting work. 

B. Verify final backfill and compaction has been completed before driving rod electrodes. 

3.2 PREPARATION 

A. Remove paint, rust, mill oils, surface contaminants at connection points. 

3.3 INSTALLATION 

A. Install in accordance with IEEE 142. 

B. Install rod electrodes at locations, as required, to achieve specified resistance to ground. 

C. Install grounding and bonding conductors concealed from view. 

D. Install grounding electrode conductor and connect to reinforcing steel in foundation footing. 
Electrically bond steel together. 

E. Bond together metal siding not attached to grounded structure; bond to ground. 

F. Equipment Grounding Conductor: Install separate, insulated conductor within each feeder and 
branch circuit raceway. Terminate each end on suitable lug, bus, or bushing. 

G. Install continuous grounding using underground cold water system and building steel as 
grounding electrode. Where water piping is not available, install artificial station ground by 
means of driven rods or buried electrodes. 

H. Permanently ground entire light and power system in accordance with NEC, including service 
equipment, disconnect switches, panelboards, switch and starter enclosures, motor frames, 
grounding type receptacles, and other exposed non-current carrying metal parts of electrical 
equipment. 

I. Accomplish grounding of electrical system by using insulated grounding conductor installed with 
feeders and branch circuit conductors in conduits. Size grounding conductors in accordance with 
NEC. Install from grounding bus of serving panel to ground bus of served panel, grounding screw 
of receptacles, lighting fixture housing, light switch outlet boxes or metal enclosures of service 
equipment. Ground conduits by means of grounding bushings on terminations at panelboards 
with installed number 12 conductor to grounding bus. 
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J. Grounding electrical system using continuous metal raceway system enclosing circuit conductors 
in accordance with NEC. 

K. Permanently attach equipment and grounding conductors prior to energizing equipment. 

L. Install Work in accordance with State and Local standards. 

3.4 FIELD QUALITY CONTROL 

A. Per the Project Manual:  Field inspecting, testing, adjusting, and balancing. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Grounding and Bonding: Perform inspections and tests listed in NETA ATS, Section 7.13. 

D. Perform ground resistance testing in accordance with IEEE 142. 

E. Perform leakage current tests in accordance with NFPA 99. 

F. Perform continuity testing in accordance with IEEE 142. 

G. When improper grounding is found on receptacles, check receptacles in entire project and correct. 
Perform retest. 

END OF SECTION 
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SECTION 260529 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Conduit supports. 
2. Spring steel clips. 
3. Sleeves. 
4. Mechanical sleeve seals. 
5. Firestopping relating to electrical work. 
6. Firestopping accessories. 
7. Equipment bases and supports. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 

Materials. 
2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials. 
3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops. 
4. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems. 

B. FM Global: 
1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved By Factory 

Mutual Research For Property Conservation. 

C. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code. 

D. Underwriters Laboratories Inc.: 
1. UL 263 - Fire Tests of Building Construction and Materials. 
2. UL 723 - Tests for Surface Burning Characteristics of Building Materials. 
3. UL 1479 - Fire Tests of Through-Penetration Firestops. 
4. UL 2079 - Tests for Fire Resistance of Building Joint Systems. 
5. UL - Fire Resistance Directory. 

1.3 DEFINITIONS 

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or assembly 
placed in spaces between and penetrations through building materials to arrest movement of fire, 
smoke, heat, and hot gases through fire rated construction. 
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1.4 SYSTEM DESCRIPTION 

A. Firestopping Materials: ASTM E119 or UL 263 to achieve fire ratings of adjacent construction in 
accordance with UL Design Standards. 

B. Firestop interruptions to fire rated assemblies, materials, and components. 

1.5 PERFORMANCE REQUIREMENTS 

A. Firestopping: Conform to applicable code for fire resistance ratings and surface burning 
characteristics. 

B. Firestopping: Provide certificate of compliance from authority having jurisdiction indicating 
approval of materials used. 

1.6 SUBMITTALS 

A. Per the Project Manual: Requirements for submittals. 

B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers. 

C. Product Data: 
1. Hangers and Supports: Submit manufacturers catalog data including load capacity. 
2. Firestopping: Submit data on product characteristics, performance and limitation criteria. 

D. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating items, and 
required listed design numbers to seal openings to maintain fire resistance rating of adjacent 
assembly. 

E. Design Data: Indicate load carrying capacity of hangers and supports. 

F. Manufacturer's Installation Instructions: 
1. Hangers and Supports: Submit special procedures and assembly of components. 
2. Firestopping: Submit preparation and installation instructions. 

G. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

H. Engineering Judgements: For conditions not covered by UL or WH listed designs, submit 
judgements by licensed professional engineer suitable for presentation to authority having 
jurisdiction for acceptance as meeting code fire protection requirements. 

1.7 QUALITY ASSURANCE 

A. Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM E814 with 
0.10 inch water gauge (24.9 Pa) minimum positive pressure differential to achieve fire F-Ratings 
and temperature T-Ratings as indicated on Drawings, but not less than 1-hour. 
1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than 1-hour. 
2. Roof Penetrations: Fire F-Ratings and temperature T-Ratings as indicated on Drawings, but 

not less than 1-hour. 
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B. Through Penetration Firestopping of Non-Fire Rated Roof Assemblies: Materials to resist free 
passage of flame and products of combustion. 
1. Noncombustible Penetrating Items: Noncombustible materials for penetrating items 

connecting maximum of three stories. 
2. Penetrating Items: Materials approved by authorities having jurisdiction for penetrating 

items connecting maximum of two stories. 

C. Fire Resistant Joints in Fire Rated Roof and Wall Assemblies: ASTM E1966 or UL 2079 to 
achieve fire resistant rating as indicated on Drawings for assembly in which joint is installed. 

D. Fire Resistant Joints Between Floor Slabs and Exterior Walls: ASTM E119 with 0.10 inch water 
gauge (24.9 Pa) minimum positive pressure differential to achieve fire resistant rating as required. 

E. Surface Burning Characteristics: Maximum 25/450 flame spread/smoke developed index when 
tested in accordance with ASTM E84. 

F. Perform Work in accordance with State and Local standards. 

G. Maintain one copy of each document on site. 

1.8 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section with 
minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum three years 
documented experience and approved by manufacturer. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Per the Project Manual: Requirements for transporting, handling, storing, and protecting products. 

B. Accept materials on site in original factory packaging, labeled with manufacturer's identification. 

C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by 
storing in original packaging. 

1.10 ENVIRONMENTAL REQUIREMENTS 

A. Per the Project Manual: Environmental conditions affecting products on site. 

B. Do not apply firestopping materials when temperature of substrate material and ambient air is 
below 60 degrees F (15 degrees C). 

C. Maintain this minimum temperature before, during, and for minimum 3 days after installation of 
firestopping materials. 

D. Provide ventilation in areas to receive solvent cured materials. 

375



SECTION 260529 
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PAGE 4 OF 9 

PART 2 PRODUCTS 

2.1 CONDUIT SUPPORTS 

A. Manufacturers: 
1. Allied Tube & Conduit Corp. 
2. Electroline Manufacturing Company. 
3. O-Z Gedney Co. 
4. Substitutions: Per the Project Manual. 

B. Furnish materials in accordance with State and Local standards. 

C. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running threads. 

D. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or hanger 
rod. 

E. Set screw: Hardened steel. 

F. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single bolt to 
tighten. 

G. Conduit clamps - general purpose: One-hole malleable iron for surface mounted conduits. 

H. Cable Ties: High strength nylon temperature rated to 185 degrees F (85 degrees C). Self locking. 

2.2 SPRING STEEL CLIPS 

A. Furnish materials in accordance with State and Local standards. 

B. Product Description: Mounting hole and screw closure. 

2.3 SLEEVES 

A. Furnish materials in accordance with State and Local standards. 

B. Sleeves Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors: Steel pipe 
or 18 gauge (1.2 mm) thick galvanized steel. 

C. Sleeves Through Fire Rated and Fire Resistive Walls and Fire Proofing: Prefabricated fire rated 
sleeves including seals, UL listed. 

D. Fire-stopping Insulation: Glass fiber type, non-combustible. 

2.4 MECHANICAL SLEEVE SEALS 

A. Manufacturers: 
1. Thunderline Link-Seal, Inc. 
2. NMP Corporation. 
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3. Substitutions: Per the Project Manual. 

B. Furnish materials in accordance with State and Local standards. 

C. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber links 
shaped to continuously fill annular space between object and sleeve, connected with bolts and 
pressure plates causing rubber sealing elements to expand when tightened, providing watertight 
seal and electrical insulation. 

2.5 FIRESTOPPING 

A. Manufacturers: 
1. Dow Corning Corp. 
2. Fire Trak Corp. 
3. Hilti Corp. 
4. International Protective Coating Corp. 
5. 3M fire Protection Products. 
6. Specified Technology, Inc. 
7. Substitutions: Per the Project Manual. 

B. Furnish materials in accordance with State and Local standards. 

C. Product Description: Different types of products by multiple manufacturers are acceptable as 
required to meet specified system description and performance requirements; provide only one 
type for each similar application. 
1. Silicone Firestopping / Elastomeric Firestopping: Multiple component silicone elastomeric 

compound and compatible silicone sealant. 
2. Foam Firestopping Compounds: Multiple component foam compound. 
3. Formulated Firestopping Compound of Incombustible Fibers: Formulated compound mixed 

with incombustible non-asbestos fibers. 
4. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffing insulation with 

silicone elastomer for smoke stopping. 
5. Mechanical Firestopping Device with Fillers: Mechanical device with incombustible fillers 

and silicone elastomer, covered with sheet stainless steel jacket, joined with collars, 
penetration sealed with flanged stops. 

6. Intumescent Firestopping: Intumescent putty compound which expands on exposure to 
surface heat gain. 

7. Firestop Pillows: Formed mineral fiber pillows. 

D. Color: Dark gray. 

2.6 FIRESTOPPING ACCESSORIES 

A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces and 
suitable for required fire ratings. 

B. Dam Material:  
1. Mineral fiberboard. 
2. Mineral fiber matting. 
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3. Alumina silicate fire board. 

C. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and other 
devices required to position and retain materials in place. 

D. General: 
1. Furnish UL listed products or products tested by independent testing laboratory. 
2. Select products with rating not less than rating of wall or being penetrated. 

E. Non-Rated Surfaces: 
1. Stamped steel, chrome plated, hinged, split ring escutcheons or ceiling plates for covering 

openings in occupied areas where conduit is exposed. 
2. For exterior wall openings below grade, furnish modular mechanical type seal consisting of 

interlocking synthetic rubber links shaped to continuously fill annular space between conduit 
and cored opening or water-stop type wall sleeve. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Per the Project Manual: Verification of existing conditions before starting work. 

B. Verify openings are ready to receive sleeves. 

C. Verify openings are ready to receive firestopping. 

3.2 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting bond of 
firestopping material. 

B. Remove incompatible materials affecting bond. 

C. Install damming materials to arrest liquid material leakage. 

D. Obtain permission from Engineer before using powder-actuated anchors. 

E. Do not drill or cut structural members. 

3.3 INSTALLATION - HANGERS AND SUPPORTS 

A. Anchors and Fasteners: 
1. Concrete Structural Elements: Provide precast inserts, expansion anchors, and preset inserts. 
2. Steel Structural Elements: Provide beam clamps, spring steel clips, steel ramset fasteners, 

and welded fasteners. 
3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors. 
4. Sheet Metal: Provide sheet metal screws. 
5. Wood Elements: Provide wood screws. 
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B. Inserts: 
1. Install inserts for placement in concrete forms. 
2. Install inserts for suspending hangers from reinforced concrete slabs and sides of reinforced 

concrete beams. 
3. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 
4. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 

with recessed square steel plate and nut recessed into and grouted flush with slab. 

C. Install conduit and raceway support and spacing in accordance with NEC. 

D. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit. 

E. Install multiple conduit runs on common hangers. 

F. Supports: 
1. Fabricate supports from structural steel. Install hexagon head bolts to present neat 

appearance with adequate strength and rigidity. Install spring lock washers under nuts. 
2. Install surface mounted cabinets and panelboards with minimum of four anchors. 
3. In wet and damp locations install steel channel supports to stand cabinets and panelboards 

1 inch (25 mm) off wall. 

G. Install Work in accordance with State and Local standards. 

3.4 INSTALLATION - FIRESTOPPING 

A. Install material at fire rated construction perimeters and openings containing penetrating sleeves, 
piping, ductwork, conduit and other items, requiring firestopping. 

B. Apply primer where recommended by manufacturer for type of firestopping material and 
substrate involved, and as required for compliance with required fire ratings. 

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke rating. 

D. Compress fibered material to maximum 40 percent of its uncompressed size. 

E. Place foamed material in layers to ensure homogenous density, filling cavities and spaces. Place 
sealant to completely seal junctions with adjacent dissimilar materials. 

F. Place intumescent coating in sufficient coats to achieve rating required. 

G. Dam material to remain. 

H. Fire Rated Surface: 
1. Seal opening at wall and roof as follows: 

a. Install sleeve through opening and extending beyond minimum of 1 inch (25 mm) on 
both sides of building element. 

b. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve and building 
element. 

c. Pack void with backing material. 
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d. Seal ends of sleeve with UL listed fire resistive silicone compound to meet fire rating of 
structure penetrated. 

2. Where conduit or raceway penetrates fire rated surface, install firestopping product in 
accordance with manufacturer's instructions. 

I. Non-Rated Surfaces: 
1. Seal opening through non-fire rated wall and roof opening as follows: 

a. Install sleeve through opening and extending beyond minimum of 1 inch (25 mm) on 
both sides of building element. 

b. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve and building 
element. 

c. Install type of firestopping material recommended by manufacturer. 
2. Exterior wall openings below grade: Assemble rubber links of mechanical seal to size of 

conduit and tighten in place, in accordance with manufacturer's instructions. 

3.5 INSTALLATION - EQUIPMENT BASES AND SUPPORTS 

A. Using templates furnished with equipment, install anchor bolts, and accessories for mounting and 
anchoring equipment. 

B. Construct supports of steel members. Brace and fasten with flanges bolted to structure. 

3.6 INSTALLATION - SLEEVES 

A. Exterior watertight entries: Seal with adjustable interlocking rubber links. 

B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam. 

C. Set sleeves in position in forms. Provide reinforcing around sleeves. 

D. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for 
continuous insulation wrapping. 

E. Extend sleeves through floors 1 inch (25 mm) above finished floor level. Caulk sleeves. 

F. Where conduit or raceway penetrates ceiling or wall, close off space between conduit or raceway 
and adjacent work with fire stopping insulation and caulk. Provide close fitting metal collar or 
escutcheon covers at both sides of penetration. 

3.7 FIELD QUALITY CONTROL 

A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing. 

B. Inspect installed firestopping for compliance with specifications and submitted schedule. 

3.8 CLEANING 

A. Per the Project Manual: Requirements for cleaning. 
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B. Clean adjacent surfaces of firestopping materials. 

3.9 PROTECTION OF FINISHED WORK 

A. Per the Project Manual: Requirements for protecting finished Work. 

B. Protect adjacent surfaces from damage by material installation. 

END OF SECTION 
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SECTION 260533 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes conduit and tubing, wireways, outlet boxes, and pull and junction boxes. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated. 
2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated. 
3. ANSI C80.5 - Aluminum Rigid Conduit - (ARC). 

B. National Electrical Manufacturers Association: 
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 
2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable 

Assemblies. 
3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports. 
4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box Supports. 
5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit 

and Intermediate Metal Conduit. 
6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit. 
7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

1.3 SYSTEM DESCRIPTION 

A. Raceway and boxes located as indicated on Drawings, and at other locations required for splices, 
taps, wire pulling, equipment connections, and compliance with regulatory requirements. 
Raceway and boxes are shown in approximate locations unless dimensioned. Provide raceway to 
complete wiring system. 

B. Underground: Provide rigid steel conduit, intermediate metal conduit, and plastic coated conduit. 
Provide cast metal boxes. 

C. Outdoor Locations, Above Grade: Provide rigid steel conduit and intermediate metal conduit. 
Provide cast metal or nonmetallic outlet, pull, and junction boxes. 

D. Wet and Damp Locations: Provide rigid steel conduit, intermediate metal conduit, and electrical 
metallic tubing. Provide cast metal or nonmetallic outlet, junction, and pull boxes. Provide flush 
mounting outlet box in finished areas. 

E. Exposed Dry Locations: Provide rigid steel conduit, intermediate metal conduit, and electrical 
metallic tubing. Provide sheet-metal boxes. Provide flush mounting outlet box in finished areas. 
Provide hinged enclosure for large pull boxes. 
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1.4 DESIGN REQUIREMENTS 

A. Minimum Raceway Size: 1/2 inch (13 mm) unless otherwise specified. 

1.5 SUBMITTALS 

A. Per the Project Manual: Submittal procedures. 

B. Product Data: Submit for the following: 
1. Flexible metal conduit. 
2. Liquidtight flexible metal conduit. 
3. Raceway fittings. 
4. Conduit bodies. 
5. Wireway. 
6. Pull and junction boxes. 

C. Manufacturer's Installation Instructions: Submit application conditions and limitations of use 
stipulated by Product testing agency specified under Regulatory Requirements. Include 
instructions for storage, handling, protection, examination, preparation, and installation of 
Product. 

1.6 CLOSEOUT SUBMITTALS 

A. Per the Project Manual: Closeout procedures. 

B. Project Record Documents: 
1. Record actual routing of conduits larger than 2 inch (DN50). 
2. Record actual locations and mounting heights of outlet, pull, and junction boxes. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Per the Project Manual: Product storage and handling requirements. 

B. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate 
covering. 

C. Protect PVC conduit from sunlight. 

1.8 COORDINATION 

A. Per the Project Manual: Coordination and project conditions. 

B. Coordinate installation of outlet boxes for equipment connected under Section 260503. 
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PART 2 PRODUCTS 

2.1 METAL CONDUIT 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Thomas & Betts Corp. 
3. Walker Systems Inc. 
4. The Wiremold Co. 
5. Republic. 
6. CalConduit. 
7. Allied. 
8. Substitutions: Per the Project Manual. 

B. Rigid Steel Conduit: ANSI C80.1. 

C. Rigid Aluminum Conduit: ANSI C80.5. 

D. Intermediate Metal Conduit (IMC): Rigid steel. 

E. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit. 

2.2 PVC COATED METAL CONDUIT 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Thomas & Betts Corp. 
3. Walker Systems Inc. 
4. The Wiremold Co. 
5. Republic. 
6. CalConduit. 
7. Allied. 
8. Substitutions: Per the Project Manual. 

B. Product Description: NEMA RN 1; rigid steel conduit with external PVC coating, 40 mil 
(0.1 mm) thick. 

C. Fittings and Conduit Bodies: NEMA FB 1; steel fittings with external PVC coating to match 
conduit. 

2.3 FLEXIBLE METAL CONDUIT 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Thomas & Betts Corp. 
3. Walker Systems Inc. 
4. The Wiremold Co. 
5. Republic. 
6. CalConduit. 
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7. Allied. 
8. Substitutions: Per the Project Manual. 

B. Product Description: Interlocked steel construction. 

C. Fittings: NEMA FB 1. 

2.4 LIQUIDTIGHT FLEXIBLE METAL CONDUIT 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Thomas & Betts Corp. 
3. Walker Systems Inc. 
4. The Wiremold Co. 
5. Republic. 
6. CalConduit. 
7. Allied. 
8. Substitutions: Per the Project Manual. 

B. Product Description: Interlocked steel construction with PVC jacket. 

C. Fittings: NEMA FB 1. 

2.5 ELECTRICAL METALLIC TUBING (EMT) 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Thomas & Betts Corp. 
3. Walker Systems Inc. 
4. The Wiremold Co. 
5. Republic. 
6. CalConduit. 
7. Allied. 
8. Substitutions: Per the Project Manual. 

B. Product Description: ANSI C80.3; galvanized tubing. 

C. Fittings and Conduit Bodies: NEMA FB 1; steel or malleable iron, compression type. 

2.6 WIREWAY 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Thomas & Betts Corp. 
3. Walker Systems Inc. 
4. The Wiremold Co. 
5. Republic. 
6. CalConduit. 
7. Allied. 
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8. Substitutions: Per the Project Manual. 

B. Product Description: General purpose type wireway. 

C. Knockouts: Manufacturer's standard. 

D. Size:  As required. 

E. Cover: Hinged cover with full gaskets. 

F. Connector: Flanged. 

G. Fittings: Lay-in type with drip shield. 

H. Finish: Rust inhibiting primer coating with gray enamel finish. 

2.7 OUTLET BOXES 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Thomas & Betts Corp. 
3. Walker Systems Inc. 
4. The Wiremold Co. 
5. Raco. 
6. Steel City. 
7. Hubbell. 
8. Substitutions: Per the Project Manual. 

B. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel. 
1. Equipment Supporting Boxes: Rated for weight of equipment supported; furnish 1/2 inch 

(13 mm) male fixture studs where required. 

C. Cast Boxes: NEMA FB 1, Type FD, aluminum. Furnish gasketed cover by box manufacturer. 
Furnish threaded hubs. 

D. Wall Plates for Unfinished Areas: Furnish gasketed cover. 

2.8 PULL AND JUNCTION BOXES 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Thomas & Betts Corp. 
3. Walker Systems Inc. 
4. The Wiremold Co. 
5. Raco. 
6. Steel City. 
7. Hubbell. 
8. Substitutions: Per the Project Manual. 
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B. Sheet Metal Boxes: NEMA OS 1, galvanized steel. 

C. Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction 
box: 
1. Material:  Cast aluminum. 
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover screws. 

D. In-Ground Cast Metal Box: NEMA 250, Type 6, inside flanged, recessed cover box for flush 
mounting: 
1. Material: Cast aluminum. 
2. Cover: Nonskid cover with neoprene gasket and stainless steel cover screws. 
3. Cover Legend: "ELECTRIC". 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Per the Project Manual: Coordination and project conditions. 

B. Verify outlet locations and routing and termination locations of raceway prior to rough-in. 

3.2 INSTALLATION 

A. Install Work in accordance with State and Local standards. 

B. Ground and bond raceway and boxes in accordance with Section 260526. 

C. Fasten raceway and box supports to structure and finishes in accordance with Section 260529. 

D. Identify raceway and boxes in accordance with Section 260553. 

E. Arrange raceway and boxes to maintain headroom and present neat appearance. 

3.3 INSTALLATION - RACEWAY 

A. Raceway routing is shown in approximate locations, unless dimensioned. Route to complete 
wiring system. 

B. Arrange raceway supports to prevent misalignment during wiring installation. 

C. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, clevis 
hangers, and split hangers. 

D. Group related raceway; support using conduit rack. 

E. Do not support raceway with wire or perforated pipe straps. Remove wire used for temporary 
supports 
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F. Do not attach raceway to piping systems. 

G. Construct wireway supports from steel channel. 

H. Route exposed raceway parallel and perpendicular to walls. 

I. Maintain clearance between raceway and piping for maintenance purposes. 

J. Maintain 12 inch (300 mm) clearance between raceway and surfaces with temperatures exceeding 
104 degrees F (40 degrees C). 

K. Cut conduit square using saw or pipe cutter; de-burr cut ends. 

L. Bring conduit to shoulder of fittings; fasten securely. 

M. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe nonmetallic 
conduit dry and clean before joining. Apply full even coat of cement to entire area inserted in 
fitting. Allow joint to cure for minimum 20 minutes. 

N. Install conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp and wet 
locations and to cast boxes. 

O. Install no more than equivalent of three 90 degree bends between boxes. Install conduit bodies to 
make sharp changes in direction, as around beams. Install factory elbows for bends in metal 
conduit larger than 2 inch (50 mm) size. 

P. Avoid moisture traps; install junction box with drain fitting at low points in conduit system. 

Q. Install suitable pull string or cord in each empty raceway except sleeves and nipples. 

R. Install suitable caps to protect installed conduit against entrance of dirt and moisture. 

S. Close ends and unused openings in wireway. 

3.4 INSTALLATION - BOXES 

A. Install wall mounted boxes at elevations to accommodate mounting heights, as required. 

B. Adjust box location up to 10 feet (3 m) prior to rough-in to accommodate intended purpose. 

C. Orient boxes to accommodate wiring devices oriented as specified in Section 262726. 

D. Do not fasten boxes to piping systems. 

E. Support boxes independently of conduit. 

3.5 INTERFACE WITH OTHER PRODUCTS 

A. Install conduit to preserve fire resistance rating of partitions and other elements, using materials 
and methods in accordance with applicable Codes. 
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B. Route conduit through roof openings for piping and ductwork or through suitable roof jack with 
pitch pocket. 

3.6 ADJUSTING 

A. Per the Project Manual: Testing, adjusting, and balancing. 

B. Install knockout closures in unused openings in boxes. 

3.7 CLEANING 

A. Per the Project Manual: Final cleaning. 

B. Clean interior of boxes to remove dust, debris, and other material. 

C. Clean exposed surfaces. 

END OF SECTION 
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SECTION 260553 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Nameplates. 
2. Labels. 
3. Wire markers. 
4. Conduit markers. 
5. Underground Warning Tape. 
6. Lockout Devices. 

1.2 SUBMITTALS 

A. Per the Project Manual: Submittal procedures. 

B. Product Data: 
1. Submit manufacturer’s catalog literature for each product required. 
2. Submit electrical identification schedule including list of wording, symbols, letter size, color 

coding, tag number, location, and function. 

C. Manufacturer's Installation Instructions: Indicate installation instructions, special procedures, and 
installation. 

1.3 CLOSEOUT SUBMITTALS 

A. Per the Project Manual: Requirements for submittals. 

B. Project Record Documents: Record actual locations of tagged devices; include tag numbers. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with State and Local standards. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section with 
minimum three years documented experience. 

B. Installer: Company specializing in performing Work of this section with minimum three years 
documented experience and approved by the manufacturer. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Per the Project Manual: Requirements for transporting, handling, storing, and protecting products. 

B. Accept identification products on site in original containers. Inspect for damage. 

C. Accept materials on site in original factory packaging, labeled with manufacturer's identification, 
including product density and thickness. 

D. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original wrapping. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Per the Project Manual: Environmental conditions affecting products on site. 

B. Install labels and nameplates only when ambient temperature and humidity conditions for 
adhesive are within range recommended by manufacturer. 

1.8 EXTRA MATERIALS 

A. Per the Project Manual: Requirements for extra materials. 

B. Furnish one container of spray-on adhesive. 

PART 2 PRODUCTS 

2.1 NAMEPLATES 

A. Furnish materials in accordance with State and Local standards. 

B. Product Description: Laminated three-layer plastic with engraved black letters on white 
contrasting background color. 

C. Letter Size: 
1. 1/8 inch (3 mm) high letters for identifying individual equipment and loads. 
2. 1/4 inch (6 mm) high letters for identifying grouped equipment and loads. 

D. Minimum nameplate thickness:  1/8 inch (3 mm). 

2.2 LABELS 

A. Furnish materials in accordance with State and Local standards. 

B. Labels: Embossed adhesive tape, with 3/16 inch (5 mm) white letters on black background. 

2.3 WIRE MARKERS 

A. Furnish materials in accordance with State and Local standards. 
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B. Description: Cloth tape, split sleeve, or tubing type wire markers. 

C. Legend: 
1. Power and Lighting Circuits: Branch circuit or feeder number. 
2. Control Circuits: Control wire number as indicated on shop drawings. 

2.4 CONDUIT AND RACEWAY MARKERS 

A. Furnish materials in accordance with State and Local standards. 

B. Description: Labels fastened with adhesive. 

C. Color: 
1. 240 Volt System: Black lettering on white background. 

D. Legend: 
1. 240 Volt System: 208 VOLTS. 

2.5 UNDERGROUND WARNING TAPE 

A. Description: 4 inch (100 mm) wide plastic tape, detectable type, colored red with suitable 
warning legend describing buried electrical lines. 

2.6 LOCKOUT DEVICES 

A. Lockout Hasps: 
1. Reinforced nylon hasp with erasable label surface; size minimum 7-1/4 x 3 inches (184 x 75 

mm). 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

3.2 INSTALLATION 

A. Install identifying devices after completion of painting. 

B. Nameplate Installation: 
1. Install nameplate parallel to equipment lines. 
2. Install nameplate for each electrical distribution and control equipment enclosure with 

corrosive-resistant mechanical fasteners, or adhesive. 
3. Install nameplates for each control panel and major control components located outside 

panel with corrosive-resistant mechanical fasteners, or adhesive. 
4. Secure nameplate to equipment front using screws or adhesive. 
5. Secure nameplate to inside surface of door on recessed panelboard in finished locations. 
6. Install nameplates for the following: 
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a. Panelboards. 
b. Transformers. 
c. Service Disconnects. 

C. Label Installation: 
1. Install label parallel to equipment lines. 
2. Install label for identification of individual control device stations. 
3. Install labels for permanent adhesion and seal with clear lacquer. 

D. Wire Marker Installation: 
1. Install wire marker for each conductor at panelboard gutters, pull boxes, outlet and junction 

boxes, and each load connection. 

E. Conduit and Raceway Marker Installation: 
1. Install conduit and raceway marker for each conduit and/or raceway longer than 6 feet 

(2000 mm). 
2. Conduit and Raceway Marker Spacing: 20 feet (6000 mm) on center. 

F. Underground Warning Tape Installation: 
1. Install underground warning tape along length of each underground conduit, raceway, or 

cable 6 to 8 inches (150 to 200 mm) below finished grade, directly above buried conduit, 
raceway, or cable. 

G. Install Work in accordance with State and Local standards. 

END OF SECTION 
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SECTION 262416 

PANELBOARDS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes branch circuit panelboards. 

1.2 REFERENCES 

A. Institute of Electrical and Electronics Engineers: 
1. IEEE C62.41 - Recommended Practice on Surge Voltages in Low-Voltage AC Power 

Circuits. 

B. National Electrical Manufacturers Association: 
1. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches. 
2. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contactors, and Overload 

Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC. 
3. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices. 
4. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 

Maximum). 
5. NEMA PB 1 - Panelboards. 
6. NEMA PB 1.1 - General Instructions for Proper Installation, Operation, and Maintenance of 

Panelboards Rated 600 Volts or Less. 

C. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems. 

D. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code. 

E. Underwriters Laboratories Inc.: 
1. UL 67 - Safety for Panelboards. 
2. UL 1283 - Electromagnetic Interference Filters. 
3. UL 1449 - Transient Voltage Surge Suppressors. 

1.3 SUBMITTALS 

A. Per the Project Manual: Requirements for submittals. 

B. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity, 
integrated short circuit ampere rating, circuit breaker and fusible switch arrangement and sizes. 

C. Product Data: Submit catalog data showing specified features of standard products. 
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1.4 CLOSEOUT SUBMITTALS 

A. Per the Project Manual: Requirements for submittals. 

B. Project Record Documents: Record actual locations of panelboards and record actual circuiting 
arrangements. 

C. Operation and Maintenance Data: Submit spare parts listing; source and current prices of 
replacement parts and supplies; and recommended maintenance procedures and intervals. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

1.6 MAINTENANCE MATERIALS 

A. Per the Project Manual: Requirements for maintenance products. 

B. Furnish two of each panelboard key. 

PART 2 PRODUCTS 

2.1 BRANCH CIRCUIT PANELBOARDS 

A. Manufacturers: 
1. GE Electrical. 
2. Square D. 
3. Eaton. 
4. Substitutions: Per the Project Manual. 

B. Product Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit 
panelboard. 

C. Panelboard Bus: Copper, current carrying components, ratings as indicated on Drawings. Furnish 
copper ground bus in each panelboard; furnish insulated ground bus. 

D. Minimum Integrated Short Circuit Rating: 10,000 amperes rms symmetrical for 240 volt 
panelboards; 14,000 amperes rms symmetrical for 480 volt panelboards, or as indicated on 
Drawings. 

E. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit breakers, 
with common trip handle for all poles, listed as Type SWD for lighting circuits, Type HACR for 
air conditioning equipment circuits. Do not use tandem circuit breakers. 

F. Enclosure: NEMA PB 1, Type 12. 
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G. Cabinet Box: 6 inches (153 mm) deep, 20 inches (508 mm) wide for 240 volt and less 
panelboards, 20 inches (508 mm) wide for 480 volt panelboards. 

H. Cabinet Front: Surface cabinet front with concealed trim clamps, concealed hinge, metal directory 
frame, and flush lock keyed alike. Finish in manufacturer's standard gray enamel. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install panelboards in accordance with NEMA PB 1.1. 

B. Install panelboards plumb. 

C. Height: 6 feet (1800 mm) to top of panelboard; install panelboards taller than 6 feet (1800 mm) 
with bottom no more than 4 inches (100 mm) above floor. 

D. Install filler plates for unused spaces in panelboards. 

E. Provide typed circuit directory for each branch circuit panelboard. Revise directory to reflect 
circuiting changes to balance phase loads. 

F. Install engraved plastic nameplates in accordance with Section 260553. 

G. Ground and bond panelboard enclosure according to Section 260526. Connect equipment ground 
bars of panels in accordance with NFPA 70. 

3.2 FIELD QUALITY CONTROL 

A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Perform circuit breaker inspections and tests listed in NETA ATS, Section 7.6. 

D. Perform switch inspections and tests listed in NETA ATS, Section 7.5. 

E. Perform controller inspections and tests listed in NETA ATS, Section 7.16.1. 

3.3 ADJUSTING 

A. Per the Project Manual:  Requirements for starting and adjusting. 

B. Measure steady state load currents at each panelboard feeder; rearrange circuits in panelboard to 
balance phase loads to within 20 percent of each other. Maintain proper phasing for multi-wire 
branch circuits. 

END OF SECTION 
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SECTION 262726 

WIRING DEVICES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes wall switches, receptacles and device plates. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA WD 1 - General Requirements for Wiring Devices. 
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements. 

1.3 SUBMITTALS 

A. Per the Project Manual: Submittal procedures. 

B. Product Data: Submit manufacturer's catalog information showing dimensions, colors, 
and configurations. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1.5 EXTRA MATERIALS 

A. Per the Project Manual: Spare parts and maintenance products. 

B. Furnish two of each style, size and cover plate. 

PART 2 PRODUCTS 

2.1 WALL SWITCHES 

A. Manufacturers: 
1. Cooper Wiring Devices. 
2. Hubbell, Inc. 
3. Leviton Manufacturing Company. 
4. Pass & Seymour. 
5. Legrand. 
6. Substitutions: Per the Project Manual. 

B. Product Description: NEMA WD 1, Heavy-duty, AC only general use snap switch. 

397



SECTION 262726 
WIRING DEVICES 

PAGE 2 OF 4 

C. Body and Handle: Ivory plastic with toggle handle. 

D. Ratings:  Match branch circuit and load characteristics. 

2.2 RECEPTACLES 

A. Manufacturers: 
1. Cooper Wiring Devices. 
2. Hubbell, Inc. 
3. Leviton Manufacturing Company. 
4. Pass & Seymour. 
5. Legrand. 
6. Substitutions: Per the Project Manual. 

B. Product Description: NEMA WD 1, Heavy-duty general use receptacle. 

C. Device Body: Ivory plastic. 

D. Configuration:  NEMA WD 6, type as indicated on Drawings. 

E. Convenience Receptacle: Type 5-20. 

F. GFCI Receptacle: Convenience receptacle with integral ground fault circuit interrupter to 
meet regulatory requirements. 

2.3 WALL PLATES 

A. Manufacturers: 
1. Cooper Wiring Devices. 
2. Hubbell, Inc. 
3. Leviton Manufacturing Company. 
4. Pass & Seymour. 
5. Legrand. 
6. Substitutions: Per the Project Manual. 

B. Weatherproof Cover Plate:  Stainless steel plate with hinged and gasketed device cover. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Per the Project Manual: Coordination and project conditions. 

B. Verify outlet boxes are installed at proper height. 

C. Verify openings are neatly cut and completely covered by wall plates. 
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D. Verify branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices. 

3.2 PREPARATION 

A. Clean debris from outlet boxes. 

3.3 INSTALLATION 

A. Install devices plumb and level. 

B. Install switches with OFF position down. 

C. Install receptacles with grounding pole on bottom. 

D. Connect wiring device grounding terminal to outlet box with bonding jumper and branch 
circuit equipment grounding conductor. 

E. Connect wiring devices by wrapping solid conductor around screw terminal. Install 
stranded conductor for branch circuits 10 AWG and smaller. When stranded conductors 
are used in lieu of solid, use crimp on fork terminals for device terminations. Do not 
place bare stranded conductors directly under device screws. 

F. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, 
above accessible ceilings, and on surface mounted outlets. 

3.4 INTERFACE WITH OTHER PRODUCTS 

A. Coordinate locations of outlet boxes to obtain mounting heights as indicated on drawings. 

B. Install wall switch 48 inches above finished floor. 

C. Install convenience receptacle 18 inches above finished floor. 

3.5 FIELD QUALITY CONTROL 

A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing. 

B. Inspect each wiring device for defects. 

C. Operate each wall switch with circuit energized and verify proper operation. 

D. Verify each receptacle device is energized. 

E. Test each receptacle device for proper polarity. 

F. Test each GFCI receptacle device for proper operation. 
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3.6 ADJUSTING 

A. Per the Project Manual: Testing, adjusting, and balancing. 

B. Adjust devices and wall plates to be flush and level. 

3.7 CLEANING 

A. Per the Project Manual: Final cleaning. 

B. Clean exposed surfaces to remove splatters and restore finish. 

END OF SECTION 
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SECTION 262813 

FUSES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes fuses. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA FU 1 - Low Voltage Cartridge Fuses. 

1.3 DESIGN REQUIREMENTS 

A. Select fuses to provide appropriate levels of short circuit and overcurrent protection for the 
following components: wire, cable, bus structures, and other equipment. Design system to 
maintain component damage within acceptable levels during faults. 

B. Select fuses to coordinate with time current characteristics of other overcurrent protective 
elements, including other fuses, circuit breakers, and protective relays. Design system to maintain 
operation of device closest to fault operates. 

1.4 FUSE PERFORMANCE REQUIREMENTS 

A. Main Service Switches: Class RK5. 

B. Power Load Feeder Switches: Class RK5. 

C. Motor Load Feeder Switches: Class RK5. 

D. Motor Branch Circuits: Class RK5. 

1.5 SUBMITTALS 

A. Per Division 1: Submittal procedures. 

B. Product Data: Submit data sheets showing electrical characteristics, including time-current 
curves. 

1.6 CLOSEOUT SUBMITTALS 

A. Per Division 1: Closeout procedures. 

B. Project Record Documents: Record actual sizes, ratings, and locations of fuses. 

401



 
SECTION 262813 

FUSES 
PAGE 2 OF 3 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

1.8 MAINTENANCE MATERIALS 

A. Per Division 1: Spare parts and maintenance products. 

B. Furnish one fuse puller. 

1.9 EXTRA MATERIALS 

A. Per Division 1: Requirements for extra materials. 

B. Furnish three spare fuses of each Class, size, and rating installed. 

PART 2 PRODUCTS 

2.1 FUSES 

A. Manufacturers: 
1. Cooper Bussman. 
2. Ferraz Shawmut. 
3. Littlefuse. 
4. Substitutions: Per Division 1. 

B. Dimensions and Performance: NEMA FU 1, Class as specified or as indicated on Drawings. 

C. Voltage: Rating suitable for circuit phase-to-phase voltage. 
 

2.2 CLASS RK5 FUSES 

A. Manufacturers: 
1. Cooper Bussman. 
2. Ferraz Shawmut. 
3. Littlefuse. 
4. Substitutions: Per Division 1. 

B. Dimensions and Performance: NEMA FU 1. 

C. Voltage: Rating suitable for circuit phase-to-phase voltage. 
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PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install fuse with label oriented so manufacturer, type, and size are easily read. 

END OF SECTION 
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SECTION 262819 

ENCLOSED SWITCHES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes fusible and nonfusible switches. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 

Maximum). 

B. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems. 

1.3 SUBMITTALS 

A. Per the Project Manual: Submittal procedures. 

B. Product Data: Submit switch ratings and enclosure dimensions. 

1.4 CLOSEOUT SUBMITTALS 

A. Per the Project Manual: Closeout procedures. 

B. Project Record Documents: Record actual locations of enclosed switches. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

PART 2 PRODUCTS 

2.1 FUSIBLE SWITCH ASSEMBLIES 

A. Manufacturers: 
1. GE Electrical. 
2. Square D. 
3. Eaton. 
4. Substitutions: Per the Project Manual. 
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B. Product Description: NEMA KS 1, Type HD enclosed load interrupter knife switch. Handle 
lockable in OFF position. 

C. Fuse Clips:  Designed to accommodate NEMA FU 1, Class R fuses. 

D. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with 
manufacturer's standard gray enamel. 
1. Interior Dry Locations:  Type 1. 
2. Exterior Locations: Type 3R. 
3. Industrial Locations: Type 4. 

E. Service Entrance: Switches identified for use as service equipment are to be labeled for this 
application. Furnish solid neutral assembly and equipment ground bar. 

F. Furnish switches with entirely copper current carrying parts. 

2.2 NONFUSIBLE SWITCH ASSEMBLIES 

A. Manufacturers: 
1. GE Electrical. 
2. Square D. 
3. Eaton. 
4. Substitutions: Per the Project Manual. 

B. Product Description: NEMA KS 1, Type HD enclosed load interrupter knife switch. Handle 
lockable in OFF position. 

C. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with 
manufacturer's standard gray enamel. 
1. Interior Dry Locations:  Type 1. 
2. Exterior Locations: Type 3R. 
3. Industrial Locations: Type 4. 

D. Service Entrance: Switches identified for use as service equipment are to be labeled for this 
application. Furnish solid neutral assembly and equipment ground bar. 

E. Furnish switches with entirely copper current carrying parts. 

2.3 SWITCH RATINGS 

A. Switch Rating: Horsepower rated for AC or DC as indicated on Drawings. 

B. Short Circuit Current Rating: UL listed for 200,000 rms symmetrical amperes when used with or 
protected by Class R or Class J fuses (30-600 ampere switches employing appropriate fuse 
rejection schemes). 

405



SECTION 262819 
ENCLOSED SWITCHES 

PAGE 3 OF 3 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install enclosed switches plumb. Provide supports in accordance with Section 260529. 

B. Height:  5 feet (1500 mm) to operating handle. 

C. Install fuses for fusible disconnect switches.  Refer to Section 262813 for product requirements. 

D. Install engraved plastic nameplates in accordance with Section 260553. 

E. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size 
installed. 

3.2 FIELD QUALITY CONTROL 

A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Perform inspections and tests listed in NETA ATS, Section 7.5. 

END OF SECTION 
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SECTION 262826 

ENCLOSED TRANSFER SWITCHES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes transfer switches in individual enclosures. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA ICS 10 - Industrial Control and Systems: AC Transfer Switch Equipment. 

B. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems. 

C. Underwriters Laboratories Inc.: 
1. UL 1008 - Transfer Switch Equipment. 

1.3 SUBMITTALS 

A. Per the Project Manual: Submittal procedures. 

B. Product Data: Submit catalog sheets showing voltage, switch size, ratings and size of switching 
and overcurrent protective devices, operating logic, short circuit ratings, dimensions, and 
enclosure details. 

1.4 CLOSEOUT SUBMITTALS 

A. Per the Project Manual: Closeout procedures. 

B. Project Record Documents: Record actual locations of enclosed transfer switches. 

C. Operation and Maintenance Data: Submit routine preventative maintenance and lubrication 
schedule. List special tools, maintenance materials, and replacement parts. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience, and with service facilities within 250 miles of 
Project. 

B. Supplier: Authorized distributor of specified manufacturer with minimum three years documented 
experience. 
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1.6 MAINTENANCE SERVICE 

A. Per the Project Manual: Maintenance service. 

B. Furnish service and maintenance of transfer switches for one year from Date of Substantial 
Completion. 

PART 2 PRODUCTS 

2.1 AUTOMATIC TRANSFER SWITCH 

A. Manufacturers: 
1. Generac (basis of design). 
2. ASCO. 
3. Cummins. 
4. Kohler. 
5. Zenith. 
6. Substitutions: Per the Project Manual. 

B. Product Description: NEMA ICS 10, automatic transfer switch. 

C. Configuration: Electrically operated, mechanically held transfer switch. 

D. Rating: 120/240V, single phase, 3 wire, 60 Hz, 3-pole.  Ampere rating, as indicated on the 
Drawings. 

E. Interrupting Capacity: Adjustable from 85 percent to 100 percent of continuous rating. 

F. Service Conditions: NEMA ICS 10. 
1. Temperature: 88 degrees F. 
2. Altitude: 2,602 feet above sea level. 

G. The generator backup power system will not be considered a separately derived system.  The 
neutral conductors for the ATS shall be solidly connected.  Provide ATS with 100 percent fully 
rated neutral conductor plate and 100 percent fully rated connectors. 

H. The automatic transfer switch shall provide the necessary outputs to the generator annunciator.  
Provide contacts, relays, wiring, etc., as required for the outputs.  

I. Product Features: 
1. The automatic transfer switch shall be furnished by the manufacturer of the engine-generator 

set so as to maintain system compatibility and local service responsibility for the complete 
emergency power system.  It shall be listed by Underwriter's Laboratory, Standard 1008 with 
fuse or circuit breaker protection.  Representative production samples of the transfer switch 
supplied shall have demonstrated through tests the ability to withstand at least 10,000 
mechanical operation cycles.  One operation cycle is the electrically operated transfer from 
normal to emergency and back to normal.  Wiring must comply with NEC table 312.6 for 
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wire-bending space.  The manufacturer shall furnish schematic and wiring diagrams for the 
particular automatic transfer switch and a typical wiring diagram for the entire system. 

2. The automatic transfer switch shall be a 2 pole design as rated on drawings, 120/240 volt, 
continuous operation in ambient temperatures of -20 degrees Fahrenheit (-30 degrees 
Celsius) to +140 degrees Fahrenheit (+60 degrees Celsius).  Main power switch contacts 
shall be rated for 600 VAC minimum.  The transfer switch supplied shall have a minimum 
withstand and closing rating when fuse protected of 200,000 amperes. Where the line side 
over-current protection is provided by circuit breakers, the short circuit withstand and 
closing ratings shall be as shown on drawing.  These RMS symmetrical fault current ratings 
shall be the rating listed in the UL listing or component recognition procedures for the 
transfer switch.  All withstand tests shall be performed with the over-current protective 
devices located external to the transfer switch. 

3. The transfer switch shall be double throw construction, positively electrically and 
mechanically interlocked to prevent simultaneous closing and mechanically held in both 
normal and emergency positions.  Independent break before make action shall be used to 
positively prevent dangerous source to source connections.  When switching the neutral, this 
action prevents the objectionable ground currents and nuisance ground fault tripping that can 
result from overlapping designs.  The transfer switch shall be approved for manual 
operation.  The electrical operating means shall be by electric solenoid. Every portion of the 
contactor is to be positively mechanically connected. No clutch or friction drive mechanism 
is allowed, and parts are to be kept to a minimum.  This transfer switch shall not contain 
integral over-current devices in the main power circuit, including molded case circuit 
breakers or fuses. Return to Normal Switch: Mount in cover of enclosure to initiate manual 
transfer from alternate source to normal source. 

4. The transfer switch electrical actuator shall have an independent disconnect means to disable 
the electrical operation during manual switching.  Maximum electrical transfer time in either 
direction shall be 160 milliseconds, exclusive of time delays.  Main switch contacts shall be 
high pressure silver alloy with arc chutes to resist burning and pitting for long life operation. 

5. All control equipment shall be mounted on the inside of the cabinet door in a metal lockable 
enclosure with transparent safety shield to protect all solid state circuit boards.  This will 
allow for ease of service access when main cabinet lockable door is open, but to prevent 
access by unauthorized personnel.  Control boards shall have installed cover plates to avoid 
shock hazard while making control adjustments. The solid-state voltage sensors and time 
delay modules shall be plug-in circuit boards with silver or gold contacts for ease of service. 

J. Automatic Sequence of Operation: 
1. A solid-state under-voltage sensor shall monitor all phases of the normal source and provide 

adjustable ranges for field adjustments for specific application needs.  Pick-up and drop-out 
settings shall be adjustable from a minimum of 75% to a maximum of 95% of nominal 
voltage.  A utility sensing interface shall be used, stepping down system voltage to 24VAC, 
helping to protect the printed circuit board from voltage spikes and increasing personnel 
safety when troubleshooting. 

2. Signal the engine-generator set to start in the event of a power interruption.  A set of contacts 
shall close to start the engine and open for engine shutdown.  A solid-state time delay start, 
adjustable, 0.1 to 10 seconds, shall delay this signal to avoid nuisance start-ups on 
momentary voltage dips or power outages. 

3. Transfer the load to the engine-generator set after it reached proper voltage, adjustable from 
85-90% of system voltage, and frequency, adjustable from 80-90% of system frequency.  A 
solid state time delay, adjustable from 5 seconds to 3 minutes, shall delay this transfer to 

409



 
SECTION 262826 

ENCLOSED TRANSFER SWITCHES 
PAGE 4 OF 6 

allow the engine-generator to warm-up before application of load.  There shall be a switch to 
bypass this warm-up timer when immediate transfer is required. 

4. Retransfer the load to the line after normal power restoration.  A return to utility timer, 
adjustable from 1-30 minutes, shall delay this transfer to avoid short term normal power 
restoration. 

5. The operating power for transfer and retransfer shall be obtained from the source to which 
the load is being transferred. Controls shall provide an automatic retransfer of the load from 
emergency to normal if the emergency source fails with the normal source available. 

6. Signal the engine-generator to stop after the load retransfers to normal.  A solid state engine 
cool-down timer, adjustable from 1-30 minutes, shall permit the engine to run unloaded to 
cool-down before shutdown.  Should the utility power fail during this time, the switch will 
immediately transfer back to the generator. 

7. Provide an engine minimum run timer, adjustable from 5-30 minutes, to ensure an adequate 
engine run period. 

8. The transfer switch shall have a time delay neutral feature to provide a time delay, adjustable 
from 0-120 seconds, during the transfer in either direction, during which time the load is 
isolated from both power sources.  This allows residual voltage components of motors or 
other inductive loads (such as transformers) to decay before completing the switching cycle.  
A switch will be provided to bypass all transition features when immediate transfer is 
required. 

9. The transfer switch shall have an in-phase monitor which allows the switch to transfer 
between live sources if their voltage waveforms become synchronous within 20 electrical 
degrees within 10 seconds of transfer initiation signal. A switch must be provided to bypass 
this feature if not required.   

10. If the in-phase monitor will not allow such a transfer, the control must default to time delay 
neutral operation.  Switches with in-phase monitors which do not default to time delay 
neutral operation are not acceptable. 

11.  Front-mounted controls shall include a selector switch to provide for a NORMAL TEST 
mode with full use of time delays, FAST TEST mode which bypasses all time delays to 
allow for testing the entire system in less than one minute, or AUTOMATIC mode to set the 
system for normal operation. 

12. Provide bright lamps to indicate the transfer switch position in either UTILITY (white) or 
EMERGENCY (red).  A third lamp is needed to indicate STANDBY OPERATING (amber).  
These lights must be energized from utility or the engine-generator set. 

13. Provide manual operating handle to allow for manual transfer.  This handle must be mounted 
inside the lockable enclosure so accessible only by authorized personnel. 

14. Provide a maintenance disconnect switch to prevent load transfer and automatic engine start 
while performing maintenance.  This switch will also be used for manual transfer switch 
operation. 

15. Provide LED status lights to give a visual readout of the operating sequence.  This shall 
include utility on, engine warm-up,  standby ready, transfer to standby, in-phase monitor, 
time delay neutral, return to utility, engine cool-down and engine minimum run.  A "signal 
before transfer" lamp shall be supplied to operate from optional circuitry. 

16. Engine Exerciser: Provide generator exerciser with adjustable settings to start engine every 
7 days; run for 20 minutes before shutting down. Bypass exerciser control when normal 
source fails during exercising period. System shall provide the ability to exercise either with, 
or without load. 
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17. Include signal before transfer contacts. 
18. Include (2) auxiliary switch position contact. 

K. Enclosure: 
1. Enclosure: ICS 10, Type 3R.  Enclosure shall house the transfer switch and controls. 
2. Finish: Manufacturer's standard gray enamel, or as approved by the Engineer. 

2.2 SOURCE QUALITY CONTROL 

A. Furnish shop inspection and testing of each transfer switch. 

2.3 WARRANTY 

A. Transfer switch shall be covered for one year from the initial commissioning date of the generator 
system, including parts, labor and travel.  Warranty shall also be provided for parts only for the 
second year from initial commissioning date of the generator system.  Transfer switch warranty 
shall be included in the warranty for the engine generator system. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install housekeeping pads, per manufacturer’s recommendation. 

B. Install engraved plastic nameplates in accordance with Section 260553. 

3.2 FIELD QUALITY CONTROL 

A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Perform inspections and tests listed in NETA ATS, Section 7.22.3. 

3.3 MANUFACTURER'S FIELD SERVICES 

A. Per the Project Manual:  Manufacturers’ field services. 

B. Check out transfer switch connections and operations and place in service. 

3.4 ADJUSTING 

A. Per the Project Manual: Testing, adjusting, and balancing. 

B. Adjust control and sensing devices to achieve specified sequence of operation. 
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3.5 DEMONSTRATION AND TRAINING 

A. Demonstrate operation of transfer switch in normal, and emergency modes. 

END OF SECTION 
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SECTION 263213 

ENGINE GENERATORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes packaged engine-generator sets for optional standby power supply with the 
following features: 
1. LP gas engine. 
2. Unit-mounted cooling system. 
3. Unit-mounted control and monitoring. 
4. Performance requirements for sensitive loads. 
5. Fuel system. 
6. Outdoor enclosure. 

B. Related Requirements: 
1. Section 262826 for transfer switches including sensors and relays to initiate automatic-

starting and -stopping signals for engine-generator sets. 

1.3 DEFINITIONS 

A. Operational Bandwidth: The total variation from the lowest to highest value of a parameter over 
the range of conditions indicated, expressed as a percentage of the nominal value of the 
parameter. 

B. LP: Liquid petroleum. 

C. EPS: Emergency power supply. 

D. EPSS: Emergency power supply system. 

E. Bifuel:  Starting and pilot fuel as diesel, running fuel as natural gas. 

F. Dual-Fuel:  Primary fuel as natural gas, backup onsite fuel as LP. 

G. Optional Standby Power Supply:  NEC702, optional standby. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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1. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

2. Include thermal damage curve for generator. 
3. Include time-current characteristic curves for generator protective device. 
4. Include generator efficiency at 0.8 power factor at 0.5, 0.75 and 1.0 times generator 

capacity. 
5. Include air flow requirements for cooling and combustion air in cfm at 0.8 power factor 

and rated load. Testing shall be performed per ISO3046 standards. Provide drawings 
showing requirements and limitations for location of air intake and exhausts. 

6. Include generator characteristics, including, but not limited to kW rating, efficiency, 
reactances, and short-circuit current capability. 

B. Shop Drawings: 
1. Include plans and elevations for engine-generator set and other components specified. 

Indicate access requirements affected by height of subbase fuel tank, if applicable. 
2. Include details of equipment assemblies. Indicate dimensions, weights, center of gravity 

of full assembly, loads, required clearances, method of field assembly, components, and 
location and size of each field connection. 

3. Identify fluid drain ports and clearance requirements for proper fluid drain. 
4. Design calculations for selecting vibration isolators and seismic restraints and for 

designing vibration isolation bases. 
5. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments 

to structure and to supported equipment. Include base weights. 
6. Include diagrams for power, signal, and control wiring. Complete schematic, wiring, and 

interconnection diagrams showing terminal markings for EPS equipment and functional 
relationship between all electrical components. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, manufacturer and testing agency. 
1. Statement of quality from manufacturer detailing acceptance as an ISO9001 

manufacturer. 

B. Source quality-control reports, including, but not limited to the following: 

1. Certified summary of prototype-unit test report. 
2. Certified Test Reports: For components and accessories that are equivalent, but not 

identical, to those tested on prototype unit. 
3. Certified Summary of Performance Tests: Certify compliance with specified requirement 

to meet performance criteria for sensitive loads. 
4. Report of factory test on units to be shipped for this Project, showing evidence of 

compliance with specified requirements. 
5. Report of sound generation. 
6. Report of exhaust emissions showing compliance with applicable regulations. 
7. Certified Torsional Vibration Compatibility: Comply with NFPA 110. 

C. Field quality-control reports. 

D. Warranty: For special warranty. 
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1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For packaged engine generators to include in emergency, 
operation, and maintenance manuals. 
1. Include the following: 

a. List of tools and replacement items recommended to be stored at Project for ready 
access. Include part and drawing numbers, current unit prices, and source of 
supply. 

b. Operating instructions laminated and mounted adjacent to generator location. 
c. Training plan. 

1.7 MAINTENANCE MATERIAL 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Fuses: One for every 10 of each type and rating but no less than one of each. 
2. Indicator Lamps: Two for every six of each type used, but no fewer than two of each. 
3. Filters: One set each of lubricating oil, fuel, and combustion-air filters. 
4. Special Tools: Tools unique to the product for standard maintenance, listed by part 

number in operations and maintenance manual. 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Manufacturer accepted as an ISO9001 manufacturer. 

B. Installer Qualifications: Manufacturer's authorized representative who is trained and approved 
by manufacturer. 

C. Third-Party Testing Agency Qualifications: Member company of NETA or an NRTL. 
1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing. 

1.9 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of packaged 
engine generators and associated auxiliary components that fail in materials or workmanship 
within specified warranty period. 
1. Warranty Period: One year from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Generac Power 
Systems, Inc; LP Gas generator set rated 120/240V, single phase, 60 Hz (kW rating as show on 
the plan drawings); or a comparable product by one of the following: 
1. HiPower. 
2. Kohler 
3. Caterpillar. 
4. Cummins. 
5. Substitutions:  Per the requirements of the Project Manual. 
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B. Source Limitations: Obtain packaged generator sets and auxiliary components through one 
source from a single manufacturer.  Generator set shall be standard offering from manufacturer.  
No special ratings will be permitted. 

C. Engineering changes resulting from the substitution of another product will be the responsibility 
of the electrical contractor. 

2.2 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: 
1. Comply with NFPA 37. 
2. Comply with NFPA 70. 
3. Comply with NFPA 110 requirements for Level 2 emergency power supply system. 

B. UL Compliance: Comply with UL 2200/CSA. 

C. Engine Exhaust Emissions: Comply with EPA Tier requirements and applicable state and local 
government requirements. 

D. Noise Emission: Comply with applicable state and local government requirements for 
maximum noise level at adjacent property boundaries due to sound emitted by generator set 
including engine, engine exhaust, engine cooling-air intake and discharge, and other 
components of installation. 

E. Environmental Conditions: Engine-generator system shall withstand the following 
environmental conditions without mechanical or electrical damage or degradation of 
performance capability: 
1. Ambient Temperature: 5 to 40 deg C for spark-ignited. 
2. Relative Humidity: Zero to 95 percent. 
3. Altitude: 2,602 feet. 

2.3 ASSEMBLY DESCRIPTION 

A. Factory-assembled and -tested, water-cooled engine, with brushless generator and accessories. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a testing agency acceptable to authorities having jurisdiction, and marked for intended location 
and application. 

C. EPSS Class: Engine-generator set shall be classified as a Class 2 in accordance with NFPA 110. 

D. Governor: Adjustable isochronous, with speed sensing. 

E. Emissions:  Comply with EPA Tier and local requirements for standby generation. 

F. Mounting Frame: Structural steel framework to maintain alignment of mounted components 
without depending on concrete foundation. Provide lifting attachments sized and spaced to 
prevent deflection of base during lifting and moving. 
1. Rigging Diagram: Inscribed on metal plate permanently attached to mounting frame to 

indicate location and lifting capacity of each lifting attachment and generator-set center 
of gravity. 
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G. Capacities and Characteristics: 
1. Power Output Ratings: Nominal ratings as indicated at 0.8 power factor excluding power 

required for the continued and repeated operation of the unit and auxiliaries. 
2. Output Connections: Single-phase, three wire. 
3. Nameplates: For each major system component to identify manufacturer's name and 

address, and model and serial number of component.   Nameplate shall be in accordance 
with NFPA70. 

H. Generator-Set Performance: 
1. Oversizing alternator compared with the rated power output of the engine is permissible 

to meet specified performance. 
a. Nameplate Data for Oversized Generator: Show ratings required by the Contract 

Documents rather than ratings that would normally be applied to generator size 
installed. 

2. Steady-State Voltage Operational Bandwidth: 1 percent of rated output voltage from no 
load to full load. 

3. Transient Voltage Performance: Not more than 20 percent variation for 50 percent step-
load increase or decrease. Voltage shall recover and remain within the steady-state 
operating band within 5 seconds. 

4. Steady-State Frequency Operational Bandwidth: Plus or minus 0.25 percent of rated 
frequency from no load to full load. 

5. Steady-State Frequency Stability: When system is operating at any constant load within 
the rated load, there shall be no random speed variations outside the steady-state 
operational band and no hunting or surging of speed. 

6. Transient Frequency Performance: Less than 5-Hz variation for 50 percent step-load 
increase or decrease. Frequency shall recover and remain within the steady-state 
operating band within 5 seconds. 

7. Output Waveform: At no load, harmonic content measured line to neutral shall not 
exceed 2 percent total with no slot ripple. Telephone influence factor, determined 
according to NEMA MG 1, shall not exceed 50 percent. 

8. Sustained Short-Circuit Current: For a single-phase, bolted short circuit at system output 
terminals, system shall supply a minimum of 300 percent of rated full-load current for not 
less than 10 seconds and then clear the fault automatically, without damage to winding 
insulation or other generator system components. 

9. Block Load Performance: per NFPA110, the unit shall be able to fully recover from a 
100% block load. 

10. Excitation System: Performance shall be unaffected by 10% total voltage distortion 
(THD) caused by nonlinear load. 
a. Provide permanent magnet excitation (PMG) for power source to voltage 

regulator. 
11. Start Time: Comply with NFPA 110, Type 10, system requirements. 

2.4 ENGINE 

A. Fuel: LP gas. 

B. Engine Rating:  Prime mover shall have adequate horsepower to meet the specified kW at the 
specified site altitude and temperatures.  Products that de-rate below specified kW for 
temperature or altitude shall not be accepted. 

C. Maximum Piston Speed for Four-Cycle Engines: 2250 fpm (11.4 m/s). 
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D. Lubrication System: The following items are mounted on engine or skid: 
1. Filter and Strainer: Per manufacturer recommendations. 
2. Thermostatic Control Valve: Control flow in system to maintain optimum oil 

temperature. Unit shall be capable of full flow and is designed to be fail-safe. 
3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable 

container with no disassembly and without use of pumps, siphons, special tools, or 
appliances. 

E. Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine-generator-
set mounting frame and integral engine-driven coolant pump. 
1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, 

with anticorrosion additives as recommended by engine manufacturer. 
2. Cooling System Sizing:  Sized to adequately cool the generator set, including aftercooler, 

without de-rate to an ambient temperature of 104 deg F (40 deg C) for gas.  Maximum 
external restriction shall be no greater than 0.5 inch (12.7 mm) of water column. 

3. Size of Radiator: Adequate to contain expansion of total system coolant from cold start to 
110 percent load condition. 

4. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum 
closed-loop coolant system pressure for engine used. Equip with gauge glass and petcock. 

5. Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow 
automatically to maintain optimum constant coolant temperature as recommended by 
engine manufacturer. 

6. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer 
covering of aging-, ultraviolet-, and abrasion-resistant fabric. 
a. Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180 deg F 

(82 deg C), and noncollapsible under vacuum. 
b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and 

equipment connections. 

F. Air-Intake Filter:  Engine-mounted air cleaner with replaceable dry-filter element. 

G. Starting System: 24V electric, with negative ground. 
1. Components: Sized so they are not damaged during a full engine-cranking cycle with 

ambient temperature at maximum specified in Performance Requirements paragraph. 
2. Cranking Motor: Heavy-duty unit that automatically engages and releases from engine 

flywheel without binding. 
3. Cranking Cycle:  As required by NFPA 110 for system level specified. 
4. Battery:  Lead acid, certified to meet NFPA 110, with capacity within ambient 

temperature range specified in Performance Requirements paragraph to provide specified 
cranking cycle at least twice without recharging. 

5. Battery Cable: Size as recommended by engine manufacturer for cable length indicated. 
Include required interconnecting conductors and connection accessories. 

6. Battery Compartment: Factory fabricated of metal with acid-resistant finish and thermal 
insulation. Thermostatically controlled heater shall be arranged to maintain battery above 
10 deg C regardless of external ambient temperature within range specified in 
Performance Requirements paragraph. Include accessories required to support and fasten 
batteries in place. Provide ventilation to exhaust battery gases. 

7. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage 
regulation and continuous rating adequate for batteries provided. 
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8. Battery Charger: Current-limiting, automatic-equalizing and float-charging type designed 
for lead-acid batteries.  Unit shall comply with UL 1236 and include the following 
features: 
a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically after 

battery has lost charge until an adjustable equalizing voltage is achieved at battery 
terminals. Unit shall then be automatically switched to a lower float-charging 
mode and shall continue to operate in that mode until battery is discharged again. 

b. Automatic Temperature Compensation: Adjust float and equalize voltages for 
variations in ambient temperature from minus 40 deg F (minus 40 deg C) to 140 
deg F (60 deg C) to prevent overcharging at high temperatures and undercharging 
at low temperatures. 

c. Automatic Voltage Regulation: Maintain constant output voltage regardless of 
input voltage variations up to plus or minus 10 percent. 

d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate charging 
rates. 

e. Safety Functions: Sense abnormally low battery voltage and close contacts 
providing low battery voltage indication on control and monitoring panel. Sense 
high battery voltage and loss of ac input or dc output of battery charger. Either 
condition shall close contacts that provide a battery-charger malfunction indication 
at system control and monitoring panel. 

f. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet with 
adequate vibration isolation if mounted within the generator set. 

g. Battery chargers mounted within the Automatic Transfer Switch are not 
acceptable. 

2.5 CONTROL AND MONITORING 

A. Automatic Starting System Sequence of Operation: When mode-selector switch on the control 
and monitoring panel is in the automatic position, remote-control contacts in one or more 
separate automatic transfer switches initiate starting and stopping of generator set. When mode-
selector switch is switched to the manual position, generator set starts. The off position of same 
switch initiates generator-set shutdown. When generator set is running, specified system or 
equipment failures or derangements automatically shut down generator set and initiate alarms. 

B. Manual Starting System Sequence of Operation: Switching on-off switch on the generator 
control panel to the manual position starts generator set. The off position of same switch 
initiates generator-set shutdown. When generator set is running, specified system or equipment 
failures or derangements automatically shut down generator set and initiate alarms. 

C. Provide minimum run time control set for 15 minutes with override only by operation of a 
remote emergency-stop switch. 

D. Comply with UL 508A. 

E. Configuration: Operating and safety indications, protective devices, basic system controls, and 
engine gauges shall be grouped in a common control and monitoring panel mounted on the 
generator set. Mounting method shall isolate the control panel from generator-set vibration. 
Panel shall be powered from the engine-generator set battery. 
1. Engine and generator control wiring shall be multi-stranded annealed copper conductors 

encased by cross-linked polyethylene insulation resistant to heat, abrasion, oil, water, 
fuel, and antifreeze.  Wiring shall be suitable for continuous use at 250 deg F (121 deg C) 
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with insulation not brittle at minus 60 deg F (minus 51 deg C).  Cables shall be enclosed 
in nylon flexible conduit, which is slotted to allow easy access and moisture to escape. 
a. Engines that are equipped with an electronic engine control module (ECM) shall 

monitor and control engine functionality and seamlessly integrate with the 
generator set controller through digital communications.  ECM monitored 
parameters shall be integrated into the genset controllers NFPA 110 alarm and 
warning requirements. 

b. For engines without ECM functionality or for any additional generator set 
controller monitoring, sensors are to be conditioned to a 4 to 20 ma signal level to 
enhance noise immunity and all sensor connections shall be sealed to prevent 
corrosion. 

2. Construction:  All circuitry within the control panel shall be individually environmentally 
sealed to prevent corrosion.  Encapsulated circuit boards with surface mounted 
components and sealed, automotive-style connectors for sensors and circuit board 
connectors.  Enclosed circuit boards and terminal strips that are susceptible to corrosion 
are not acceptable. 

3. Custom ladder logic functionality inside the generator controller shall be supported to 
provide application support flexibility.  The ladder logic function shall have access to all 
the controller inputs and customer assignable outputs. 

F. Indicating Devices:  As required by NFPA 110 for Level 2 system.  All ECM fault codes shall 
be displayed at the generator set controller in standard language; fault code numbers are not 
acceptable.  Utilizing a digital display, including the following: 
1. AC voltage:  True single-phase sensing. 
2. AC current. 
3. Frequency. 
4. EPS supplying load indicator. 
5. DC voltage (alternator battery charging). 
6. Engine-coolant temperature. 
7. Engine lubricating-oil pressure. 
8. Running-time meter. 
9. Current and Potential Transformers: Instrument accuracy class. 

G. Protective Devices and Controls in Local Control Panel: Shutdown devices and common visual 
alarm indication as required by NFPA 110 for Level 2 system, including the following: 
1. Start-stop switch. 
2. Overcrank shutdown device. 
3. Overspeed shutdown device. 
4. Coolant high-temperature shutdown device. 
5. Coolant low-level shutdown device. 
6. Low lube oil pressure shutdown device. 
7. Overcrank alarm. 
8. Overspeed alarm. 
9. Coolant high-temperature alarm. 
10. Coolant low-temperature alarm. 
11. Coolant low-level alarm. 
12. Low lube oil pressure alarm. 
13. Lamp test. 
14. Contacts for local and remote common alarm. 
15. Coolant high-temperature prealarm. 
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16. Generator-voltage; digitally adjustable via controller, password protected. 
17. Main fuel low-pressure alarm. 

a. Low fuel pressure alarm shall be initiated when the pressure falls below that 
required for operation. 

18. Run-Off-Manual selector switch. 
19. Control switch not in automatic position alarm. 
20. Low cranking voltage alarm. 
21. Battery-charger malfunction alarm. 
22. Battery low-voltage alarm. 
23. Battery high-voltage alarm. 
24. Generator overcurrent protective device not closed alarm. 

H. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and include 
wiring required to support specified items. Locate sensors and other supporting items on engine 
or generator, unless otherwise indicated.  Sensors are to be conditioned to a 4 to 20 mA signal 
level to enhance noise immunity and all sensor connections shall be sealed to prevent 
corrosions. 

I. Connection to Datalink: Provide connections for datalink transmission of indications to remote 
data terminals via ModBus RS485. 

J. Remote Alarm Annunciator: An LED labeled with proper alarm conditions shall identify each 
alarm event, and a common audible signal shall sound for each alarm condition. Silencing 
switch in face of panel shall silence signal without altering visual indication. Connect so that 
after an alarm is silenced, clearing of initiating condition will reactivate alarm until silencing 
switch is reset. Cabinet and faceplate are surface- or flush-mounting type to suit mounting 
conditions indicated. 
1. Overcrank alarm. 
2. Coolant low-temperature alarm. 
3. High engine temperature prealarm. 
4. High engine temperature alarm. 
5. Low lube oil pressure alarm. 
6. Overspeed alarm. 
7. Low fuel pressure main alarm. 
8. Low coolant level alarm. 
9. Low cranking voltage alarm. 
10. Contacts for local and remote common alarm. 
11. Audible-alarm silencing switch. 
12. Control switch not in automatic position alarm. 
13. Fuel derangement alarm. 
14. Fuel pressure high-level shutdown of fuel supply alarm. 
15. Lamp test. 
16. Low cranking voltage alarm. 
17. Generator overcurrent protective device not closed. 

K. The control system shall provide pre-wired customer use I/O:  4 relay outputs (user definable 
functions), 4 contact inputs, 2 analog inputs, communications support via RS232, RS485, or an 
optional modem.  Additional I/O must be an available option.  Customer I/O shall be software 
configurable providing full access to all alarm, event, data logging, and shutdown functionality. 

L. Maintenance: 
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1. All engine, voltage regulator, control panel, and accessory units shall be accessible 
through a single electronic service tool.  The following maintenance functionality shall be 
integral to the generator set controls: 
a. Engine running hours. 
b. Service maintenance interval (running hours, calendar days). 
c. Engine crank attempt counter. 
d. Engine successful starts counter. 
e. 20 events are stored in control panel memory. 
f. Control panel shall time and date stamp all alarms and warnings.  A snap shot of 

key parameters shall be saved in the control panel for use in troubleshooting 
alarms. 

g. A predictive maintenance algorithm will determine the optimal time for 
maintenance service based on the generator loading and operation. 

M. Programmable Cycle Timer:  To start and run the generator for a predetermined time.  The 
timer shall use 14 user-programmable sequences that are repeated in a 7-day cycle.  Each 
sequence shall have the following programmable set points: 
1. Day of the week. 
2. Time of the day start. 
3. Duration of cycle. 
4. Option to exercise at reduced speed for quiet test mode. 

N. Monitoring Software:  Provide monitoring software capable of communicating to no less than 
15 generator sets.  Software shall be connectable via RS232 connection directly on the 
generator control panel.  Software functionality to include: 
1. Display generator set operating parameters including necessary pressures and 

temperatures, electrical output, fuel. 
2. Ability to program custom I/O alarms as well as modify standard alarm settings for 

applications (password protected). 
3. Data logging and trending of up to 15 parameters, user selectable, for testing, 

troubleshooting, and record keeping. 
4. High speed data logging and trending of up to 0.2 millisecond providing sine wave 

visibility for testing and identification of harmonic distortion levels. 

2.6 GENERATOR OVERCURRENT AND FAULT PROTECTION 

A. Overcurrent protective devices for the entire EPSS shall be coordinated to optimize selective 
tripping when a short circuit occurs. Coordination of protective devices shall consider both 
utility and EPSS as the voltage source. 
1. Overcurrent protective devices for the EPSS shall be accessible only to authorized 

personnel and each located in a separate box per NEC700 separation of circuits. 

B. Generator Circuit Breaker: Molded-case, thermal-magnetic type; 100 percent rated; complying 
with UL 489. 
1. Tripping Characteristic: Designed specifically for generator protection. 
2. Trip Rating: Matched to generator output rating. 
3. Shunt Trip: Connected to trip breaker when generator set is shut down by other protective 

devices. 
4. Mounting: Each circuit breaker installed in separate box in accordance with NEC700 

separation of circuits. 
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C. Generator Protector: Microprocessor-based unit shall continuously monitor current level in each 
phase of generator output, integrate generator heating effect over time, and predict when 
thermal damage of alternator will occur. When signaled by generator protector or other 
generator-set protective devices, a shunt-trip device in the generator disconnect switch shall 
open the switch to disconnect the generator from load circuits. Protector performs the following 
functions: 
1. Initiates a generator overload alarm when generator has operated at an overload 

equivalent to 110 percent of full-rated load for 60 seconds. Indication for this alarm is 
integrated with other generator-set malfunction alarms. Contacts shall be available for 
load shed functions. 

2. Under single or three-phase fault conditions, regulates generator to 300 percent of rated 
full-load current for up to 10 seconds. 

3. As overcurrent heating effect on the generator approaches the thermal damage point of 
the unit, protector switches the excitation system off, opens the generator disconnect 
device, and shuts down the generator set. 

4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated 
voltage to avoid overshoot. 

2.7 GENERATOR, EXCITER, AND VOLTAGE REGULATOR 

A. Comply with NEMA MG 1 and UL2200, sized for 248 deg F (120 deg C) temperature rise 
above ambient at rated load. 

B. Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated 
integrally with generator rotor. 

C. Electrical Insulation: Class H. 

D. Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other 
voltages if required. Provide six lead alternator. 

E. Winding Coils:  Skewed to improve sine wave shape and eliminate ripple effects caused by air 
gaps. 

F. Range: Provide broad range of output voltage by adjusting the excitation level. 

G. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, 
overspeed up to 125 percent of rated speed, and heat during operation at 110 percent of rated 
capacity. 

H. Enclosure: Dripproof. 

I. Instrument Transformers: Mounted within generator enclosure. 

J. Voltage Regulator: Solid-state type on a sealed circuit board, separate from exciter, providing 
performance as specified and as required by NFPA 110.  Must be single- and three-phase 
sensing. 
1. Voltage Adjustment on Control and Monitoring Panel: Provide plus or minus 5 percent 

adjustment of output-voltage operating band. 
2. Provide anti-hunt provision to stabilize voltage. 
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K. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings above dew 
point. 

L. Windings: Two-thirds pitch stator winding and fully linked amortisseur winding. 

M. Subtransient Reactance: 15 percent, maximum. 

N. Excitation:  Permanent magnet (PMG) type providing 300 percent current output for up to 10 
seconds to a downstream breaker selective coordination and improved motor starting. 

2.8 OUTDOOR GENERATOR-SET ENCLOSURE 

A. Description:  OEM Factory manufactured, vandal-resistant, sound-attenuating, weatherproof 
steel housing, wind resistant up to 100 mph (160 km/h).  Multiple panels shall be lockable and 
provide adequate access to components requiring maintenance.  Panel shall be removable by 
one person without tools.  Instruments and control shall be mounted within enclosure. 
1. Structural Design and Anchorage: Comply with ASCE 7 for wind loads up to 100 mph 

(160 km/h). 
2. Hinged Doors: 

a. Door Panels:  With integral stiffeners, and capable of being removed by one person 
without tools. 

b. Slip-pin hinges and latches stainless steel with nylon spacers. 
c. Gasketed for weather and rodent protection. 
d. Handles to have padlocking provisions. 

3. Space Heater: Thermostatically controlled and sized to prevent condensation.  Provide as 
needed to meet NFPA110, Level 1 temperature levels. 

4. Thermal Insulation: Manufacturer's standard materials and thickness selected in 
coordination with space heater to maintain winter interior temperature within operating 
limits required by engine-generator-set components. 

5. Muffler Location: Within or external to enclosure.  All exhaust piping shall be wrapped 
for personnel protection and to eliminate excessive heat buildup during generator 
operation. 

6. Assembly Hardware (Nuts and Bolts):  Use JS500 and nylon washers to prevent paint 
deterioration. 

B. Sound Attenuation:  Factory enclosure, designed to meet the following design criteria: 
1. Weather protective enclosure limiting sound emissions to 85 dB(A) at 23 ft (7 m) in a 

free field environment. 

C. Engine Cooling Airflow through Enclosure: Maintain temperature rise of system components 
within required limits when unit operates at 110 percent of rated load for 2 hours with ambient 
temperature at top of range specified in system service conditions. 
1. Louvers: Fixed-engine, cooling-air inlet and discharge. Storm-proof and drainable 

louvers prevent entry of rain and snow. 

2.9 MOTORS 

A. Description: NEMA MG 1, Design B, medium induction random-wound, squirrel cage motor. 

B. Efficiency: Energy efficient, as defined in NEMA MG 1. 
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C. Service Factor: 1.15. 

D. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 

E. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not 
require motor to operate in service factor range above 1.0. 

F. Temperature Rise: Match insulation rating. 

G. Code Letter Designation: 
1. Motors 15 HP and Larger: NEMA starting Code F or Code G. 
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic. 

H. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor 
frame sizes smaller than 324T. 

I. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are specified in 
electrical Sections. 

2.10 VIBRATION ISOLATION DEVICES 

A. Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged in 
single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of 
sufficient stiffness for uniform loading over pad area, and factory cut to sizes that match 
requirements of supported equipment. 
1. Material: Standard neoprene separated by steel shims. 
2. Minimum Deflection: 1 inch (25 mm). 

B. Vibration isolation devices shall not be used to accommodate misalignments or to make bends. 

2.11 FINISHES 

A. Outdoor Enclosures and Components: Electrostatically applied Rhino Coat finish over 
corrosion-resistant pretreatment and compatible primer. 

B. Powder-coated paint surfaces, meeting the following applicable standards: 
1. Paint Thickness:  More than 2.5 mil per ASTM D 1186.87. 
2. Material Hardness:  ASTM D 3363-92a. 
3. Resistance to Cracking:  ASTM D 522-B. 
4. Paint Adhesion:  ASTM D 3359-B. 
5. Resistance to Salt Water Corrosion:  ASTM B 117 or ASTM D 1654. 
6. Resistance to Humidity:  ASTM D 1735 or ASTM D 1654. 
7. Impact Resistance:  ASTM 2784. 
8. UV Protection:  SAE J1690. 

2.12 SOURCE QUALITY CONTROL 

A. Prototype Testing: Factory test engine-generator set using same engine model, constructed of 
identical or equivalent components and equipped with identical or equivalent accessories. 
1. Tests: Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with 
requirements for installation and other conditions affecting packaged engine-generator 
performance. 

B. Examine roughing-in for piping systems and electrical connections. Verify actual locations of 
connections before packaged engine-generator installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary electrical service according to requirements indicated: 
1. Notify Construction Manager no fewer than three working days in advance of proposed 

interruption of electrical service. 
2. Do not proceed with interruption of electrical service without Construction Manager's 

written permission. 

3.3 INSTALLATION 

A. Comply with packaged engine-generator manufacturers' written installation and alignment 
instructions and with NFPA 110. 

B. Equipment Mounting: 
1. Install packaged engine generators on cast-in-place concrete equipment bases. Comply 

with requirements for equipment bases and foundations specified in the concrete section, 
2. Coordinate size and location of concrete bases for packaged engine generators. Cast 

anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are 
specified with concrete. 

C. Install packaged engine-generator to provide access, without removing connections or 
accessories, for periodic maintenance. 

D. Install packaged engine-generator with elastomeric isolator pads having a minimum deflection 
of 1 inch (25 mm) on 4-inch- (100-mm-) high concrete base. Secure sets to anchor bolts 
installed in concrete bases.  

E. Install Schedule 40, black steel piping with welded joints and connect to engine muffler. Install 
thimble at wall. Piping shall be same diameter as muffler outlet. 
1. Install flexible connectors and steel piping materials according to requirements. 
2. Insulate muffler/silencer and exhaust system components according to requirements from 

the manufacturer. 
3. Install isolating thimbles where exhaust piping penetrates combustible surfaces with a 

minimum of 9 inches (225 mm) clearance from combustibles. 
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F. Install condensate drain piping to muffler drain outlet full size of drain connection with a 
shutoff valve, stainless-steel flexible connector, and Schedule 40, black steel pipe with welded 
joints. 

G. Installation requirements for piping materials and flexible connectors shall be per the 
manufacturer’s recommendations. Copper and galvanized steel shall not be used in the fuel-oil 
piping system. 

H. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not 
specified to be factory mounted. 

3.4 CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate general 
arrangement of piping and specialties. 

B. Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine-generator 
to allow service and maintenance. 

C. Connect cooling-system water piping to engine-generator set and heat exchanger with flexible 
connectors. 

D. Connect engine exhaust pipe to engine with flexible connector. 

E. Connect fuel piping to engines with a gate valve and union and flexible connector. 
1. LP-gas piping, valves, and specialties for gas piping shall be per the manufacturer’s 

recommendations. 
2. Install manual shutoff valve in a remote location to isolate enclosure. 
3. Vent gas pressure regulators outside building a minimum of 60 inches (1500 mm) from 

building openings. 

F. Ground equipment according to Section 260526. 

G. Connect wiring according to Section 260519.  Provide a minimum of one 90 degree bend in 
flexible conduit routed to the generator set from a stationary element. 

H. Balance single-phase loads to obtain a maximum of 10 percent unbalance between any two 
phases. 

3.5 IDENTIFICATION 

A. Identify system components according to Section 260553. 

B. Install a sign indicating the generator neutral is bonded to the main service neutral at the main 
service location. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  At the owner's request, the contractor shall engage a qualified, third-party, 
testing agency to witness tests and inspections. 
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B. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, 
and adjust components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections. 
1. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections. 

D. Tests and Inspections: 
1. Perform tests recommended by manufacturer and each visual and mechanical inspection 

and electrical and mechanical test listed in the first two subparagraphs as specified in 
NETA Acceptance Testing Specification. Certify compliance with test parameters. 
a. Visual and Mechanical Inspection 

1) Compare equipment nameplate data with drawings and specifications. 
2) Inspect physical and mechanical condition. 
3) Inspect anchorage, alignment, and grounding. 
4) Verify the unit is clean. 

b. Electrical and Mechanical Tests 
1) Test protective relay devices per manufacturer recommendations. 
2) Verify phase rotation, phasing, and synchronized operation as required by 

the application. 
3) Functionally test engine shutdown for low oil pressure, overtemperature, 

overspeed, and other protection features as applicable. 
4) Conduct performance test in accordance with NFPA 110. 
5) Verify correct functioning of the governor and regulator. 

2. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are additional to 
those specified here including, but not limited to, single-step full-load pickup test. 

3. Battery Tests: Equalize charging of battery cells according to manufacturer's written 
instructions. Record individual cell voltages. 
a. Measure charging voltage and voltages between available battery terminals for 

full-charging and float-charging conditions. Check electrolyte level and specific 
gravity under both conditions. 

b. Test for contact integrity of all connectors. Perform an integrity load test and a 
capacity load test for the battery. 

c. Verify acceptance of charge for each element of the battery after discharge. 
d. Verify that measurements are within manufacturer's specifications. 

4. Battery-Charger Tests: Verify specified rates of charge for both equalizing and float-
charging conditions. 

5. System Integrity Tests: Methodically verify proper installation, connection, and integrity 
of each element of engine-generator system before and during system operation. Check 
for air, exhaust, and fluid leaks. 

6. Voltage and Frequency Transient Stability Tests: Use data capture from manufacturer 
control panel and software to measure voltage and frequency transients for 50 and 100 
percent step-load increases and decreases, and verify that performance is as specified. 

E. Coordinate tests with tests for transfer switches and run them concurrently. 

F. Operational Test: After electrical circuitry has been energized, start units to confirm proper 
motor rotation and unit operation for generator and associated equipment. 

G. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 
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H. Remove and replace malfunctioning units and retest, as specified above. 

I. Retest: Correct deficiencies identified by tests and observations and retest until specified 
requirements are met. 

J. Report results of tests and inspections in writing. Record adjustable relay settings and measured 
insulation resistances, time delays, and other values and observations. Attach a label or tag to 
each tested component indicating satisfactory completion of tests. 

3.7 MAINTENANCE SERVICE 

A. Initial Maintenance Service: Beginning at Substantial Completion, provide 60 months' full 
maintenance by EGSA Certified employees of manufacturer's designated service organization. 
Include quarterly exercising to check for proper starting, load transfer, and running under load. 
Include routine preventive maintenance as recommended by manufacturer and adjusting as 
required for proper operation. Provide parts and supplies same as those used in the manufacture 
and installation of original equipment. 

3.8 TRAINING 

A. A. The equipment supplier shall provide training for the facility operating personnel covering 
operation and maintenance of the equipment provided.  The training program shall be not less 
than 4 hours in duration and the class size shall be limited to 5 persons.  Training date shall be 
coordinated with the facility owner. 

END OF SECTION 
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SECTION 265100 

INTERIOR LIGHTING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes interior luminaires, lamps, drivers, and accessories. 

1.2 SUBMITTALS 

A. Per the Project Manual:  Submittal procedures. 

B. Shop Drawings: Indicate dimensions and components for each luminaire not standard product of 
manufacturer. 

C. Product Data: Submit dimensions, ratings, and performance data. 

1.3 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

1.4 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.5 MAINTENANCE MATERIALS 

A. Per the Project Manual: Spare parts and maintenance products. 

B. Furnish one of each plastic lens type. 

C. Furnish one replacement lamps for each lamp type installed. 

D. Furnish one of each driver type. 

PART 2 PRODUCTS 

2.1 INTERIOR LUMINAIRES 

A. Product Description: Complete interior luminaire assemblies, with features, options, and 
accessories as scheduled. 

2.2 LED DRIVERS 

A. Manufacturers: 
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1. Cooper Industries Inc. 
2. Duro-Test Corp. 
3. General Electric Co. 
4. Hubbell Lighting. 
5. Magnetek Inc. 
6. Pass & Seymour. 
7. Philips Electronics North America. 
8. Thomas Industries, Inc. 
9. Substitutions: Per the Project Manual. 

B. Product Description: High-efficiency, suitable for lamps specified, with voltage to match 
luminaire voltage. 

2.3 LED LAMPS 

A. Manufacturers: 
1. General Electric Co. 
2. Hubbell Inc. 
3. Lithonia Lighting. 
4. Philips Electronics. 
5. Siemens Corp. 
6. Substitutions: Per the Project Manual. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Support luminaires larger than 2 x 4 foot size independent of ceiling framing. 

B. Install surface mounted luminaires plumb and adjust to align with building lines and with each 
other.  Secure to prevent movement. 

C. Install wall-mounted luminaires at height as indicated on Drawings. 

D. Install accessories furnished with each luminaire. 

E. Connect luminaires to branch circuit outlets provided under Section 260533, using flexible 
conduit. 

F. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within luminaire. 

G. Install specified lamps in each luminaire. 

H. Ground and bond interior luminaires in accordance with Section 260526. 
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3.2 FIELD QUALITY CONTROL 

A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing. 

B. Operate each luminaire after installation and connection. Inspect for proper connection and 
operation. 

3.3 ADJUSTING 

A. Per the Project Manual: Testing, adjusting, and balancing. 

B. Aim and adjust luminaires, as required. 

3.4 CLEANING 

A. Per the Project Manual: Final cleaning. 

B. Remove dirt and debris from enclosures. 

C. Clean photometric control surfaces as recommended by manufacturer. 

D. Clean finishes and touch up damage. 

3.5 PROTECTION OF FINISHED WORK 

A. Per the Project Manual: Protecting finished work. 

B. Relamp luminaires having failed lamps at Substantial Completion. 

3.6 SCHEDULES 

A. Refer to Light Fixture Schedule on the Drawings. 

END OF SECTION 
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SECTION 265600 

EXTERIOR LIGHTING 
 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes exterior luminaires and accessories. 

1.2 SUBMITTALS 

A. Per the Project Manual: Submittal procedures. 

B. Shop Drawings: Indicate dimensions and components for each luminaire not standard Product of 
manufacturer. 

C. Product Data: Submit dimensions, ratings, and performance data. 

1.3 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Per the Project Manual: Product storage and handling requirements. 

1.5 COORDINATION 

A. Per the Project Manual: Coordination and project conditions. 

1.6 MAINTENANCE MATERIALS 

A. Per the Project Manual: Spare parts and maintenance products. 

B. Furnish one of each LED type installed. 

C. Furnish one driver of each type installed. 

PART 2 PRODUCTS 

2.1 LUMINAIRES 

A. Product Description: Complete exterior luminaire assemblies, with features, options, and 
accessories as scheduled. 
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2.2 LED DRIVERS 

A. Manufacturers: 
1. Cooper Industries Inc. 
2. Duro-Test Corp. 
3. General Electric Co. 
4. Hubbell Lighting. 
5. Magnetek Inc. 
6. Pass & Seymour. 
7. Philips Electronics North America. 
8. Thomas Industries, Inc. 
9. Substitutions: Per the Project Manual. 

B. Product Description: High-efficiency, suitable for LEDs specified, with voltage to match 
luminaire voltage. 

2.3 LED LAMPS 

A. Manufacturers: 
1. General Electric Co. 
2. Hubbell Inc. 
3. Lithonia Lighting. 
4. Philips Electronics. 
5. Siemens Corp. 
6. Substitutions: Per the Project Manual. 

2.4 LAMPS - GENERAL 

A. Minimum Efficacy, Lamps Greater Than 100 Watts:  60 lumens/W, except where otherwise 
indicated or permitted by applicable code. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Per the Project Manual: Coordination and Project conditions. 

B. Verify building surfaces are ready to receive fixtures. 

3.2 INSTALLATION 

A. Install LEDs in each luminaire. 

B. Bond and ground luminaires and metal accessories in accordance with Section 260526. 

3.3 FIELD QUALITY CONTROL 

A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing. 
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B. Operate each luminaire after installation and connection. Inspect for improper connections and 
operation. 

C. Measure illumination levels. 

D. Take measurements during night sky, without moon or with heavy overcast clouds effectively 
obscuring moon. 

3.4 ADJUSTING 

A. Per the Project Manual: Testing, adjusting, and balancing. 

B. Aim and adjust luminaires to provide illumination levels and distribution, as required. 

3.5 CLEANING 

A. Per the Project Manual:  Final cleaning. 

B. Clean photometric control surfaces as recommended by manufacturer. 

C. Clean finishes and touch up damage. 

3.6 PROTECTION OF FINISHED WORK 

A. Per the Project Manual: Protecting finished work. 

B. Relamp luminaires having failed LEDs at Substantial Completion. 

3.7 SCHEDULES 

A. Refer to Light Fixture Schedule on the Drawings. 

END OF SECTION 
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SECTION 337173 

ELECTRICAL UTILITY SERVICES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes arrangement with Utility Company for permanent electric service; payment of 
Utility Company charges for service; service provisions; and utility metering equipment. 

1.2 REFERENCES 

1.3 SYSTEM DESCRIPTION 

A. Utility Company: McCone Electric Co-op. 

B. System Characteristics:  120/240 volts, single phase, three-wire, 60 Hertz. 

C. Service Entrance: Underground. 

D. Underground Service Provisions:  Underground service entrance to building service entrance 
equipment. 
1. Utility Raceway Connection: At Utility Company's pad-mounted transformer. 
2. Utility Service-Entrance Conductor Connection: At Metering equipment. 

1.4 SUBMITTALS 

A. Per the Project Manual: Submittal procedures. 

B. Submit Utility-Company-prepared drawings. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with Utility Company written requirements. 

B. Maintain one copy of each document on site. 

1.6 FIELD MEASUREMENTS 

A. Verify field measurements are as indicated on Utility Company drawings. 

1.7 COORDINATION 

A. Coordinate with utility company, relocation of overhead or underground lines interfering with 
construction. Where power lines are to be relocated, bill utility costs, directly to Owner. 

B. Contact utility company regarding charges related to service installation. Include utility charges 
in this contract. 
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C. Utility charges for service installation will be paid by Owner and are not part of this contract. 

PART 2 PRODUCTS 

2.1 UTILITY METERS 

A. Furnished by Utility Company. 

2.2 UTILITY METER BASE 

A. Furnish per Utility Company standards. 

B. Product Description:  Meter base rated 200 amperes continuous duty with integral circuit 
breaker/disconnecting means. 

C. The electrical contractor shall install meter socket and metering conduit along with the 
appropriate bonding that meets Code. 

2.3 TRANSFORMER PAD 

A. Product Description: Precast concrete transformer pad with cable pit sized as required. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Per the Project Manual: Coordination and project conditions. 

B. Verify service equipment is ready to be connected and energized. 

3.2 INSTALLATION 

A. Install service entrance conduits to building service entrance equipment. Utility Company will 
connect service lateral conductors to service entrance conductors. 

B. Install concrete pad for Utility Company transformer. 

END OF SECTION 
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and Special Provisions of the Contract, including General and Supplementary Conditions and other Division 1- Division16 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for measurement and payment.

	1.3 DEFINITIONS
	A. Unit price is an amount proposed by bidders, stated on the Bid Form, as a price per unit of measurement for materials or services added to or deducted from the Contract Sum by appropriate modification, if estimated quantities of Work required by th...

	1.4 PROCEDURES
	A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, overhead, and profit.
	B. Measurement and Payment:  The Measurement and Payment sections do not necessarily name all incidental items required to complete the work.  The cost of all such incidentals shall be included in the various related items of work.  All estimated quan...
	C. Engineer will determine the actual quantities and classifications of Unit Price Work performed by the Contractor.
	D. List of Bid Items:  A list of unit Bid Items is included at the end of this Section.  Specification Sections referenced in the schedule contain requirements for materials described under each Bid Item.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 LIST OF BID ITEMS
	A. Bid Item No. 1- MOBILIZATION
	1. Description:  This item covers the costs of preparatory work and operations.  Any bids that contain a lump sum bid price for mobilization greater than 15% of the bid price for the respective schedule or additive alternative may be rejected at the o...
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. The movement of personnel, equipment, supplies and incidentals to the project site
	b. The establishment of all facilities necessary for the work on the project;
	c. The costs of obtaining the required permits, bonds, and insurance; and
	d. All other work and operations which must be performed, or costs incurred prior to beginning work on the various items of the project.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for MOBILIZATION will be made as a percentage completed of the lump sum.  50% of the lump sum will be credited to the first progress payment, with the second 50% being credited to subsequent progress payments in proportion...
	5. Payment:   Payment for MOBILIZATION will be made at the contract unit price bid as a lump sum.

	B. Bid Item No. 2– TRAFFIC CONTROL
	1. Description:  This item includes providing and maintaining all traffic control on the project as indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Furnishing, installing, maintaining, replacing, and operating necessary construction traffic control devices throughout the work period;
	b. preparing and submitting the traffic control plan and making adjustments as required for final approval; and
	c. All incidental materials, tools, equipment, and labor for the completion of this item.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for TRAFFIC CONTROL will be made as a percentage completed of the lump sum.  50% of the lump sum will be credited to the first progress payment, with the second 50% being credited to subsequent progress payments in proport...
	5. Payment:   Payment for TRAFFIC CONTROL will be made at the contract unit price bid as a lump sum.

	C. Bid Item No.  3 - EXPLORATORY EXCAVATION
	1. Description:  Exploratory excavation will be used as a convenience to the Owner and/or Engineer when a subsurface condition needs to be verified.  Only exploratory excavation with prior authorization from the Engineer will be paid under Exploratory...
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Furnishing a fueled excavator having a minimum F.H.P. rating of 54 or greater and a minimum bucket capacity of 0.2 cubic yards with an experienced operator and a laborer with shovel to excavate and backfill as directed; and
	b. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Hour
	4. Measurement:  Measurement for EXPLORATORY EXCAVATION will be made by the hour, rounded to the nearest one-half hour, for exploratory excavation authorized by the Engineer.  The time will start when excavation begins and end when backfill has been c...
	5. Payment:  Payment for EXPLORATORY EXCAVATION will be made at the contract unit price bid per hour.  If the Contractor elects to provide a smaller backhoe than specified, the bid item will be reduced in direct proportion of the rated capacity of the...

	D. Bid Item No. 4 – EFFLUENT FILTERS
	1. Description:  This item includes furnishing and installing new effluent filters on each fish cleaning station tank as indicated on the drawings.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Empty solids and liquids from each existing fish cleaning station tank (3 total);
	b. Measure exact size required and provide and install new effluent filters for each tank;
	c. Dewatering, sheeting, and shoring required for installation;
	d. Any necessary bypass pumping to maintain sewer service;
	e. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Each
	4. Measurement:  Measurement for EFFLUENT FILTERS will be made by numerical count.
	5. Payment:  Payment for EFFLUENT FILTERS will be made at the contract unit price bid per each.

	E. Bid Item No. 5 – GREASE INTERCEPTOR
	1. Description:  This item includes furnishing and installing new grease interceptors in sizes and types indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Excavation, backfill, and compaction;
	b. Dewatering, sheeting, and shoring required for installation;
	c. Any necessary bypass pumping to maintain sewer service;
	d. Installing new piping from the existing equalization tank, including any coring, to the new grease interceptor;
	e. Installing new piping from the new grease interceptor to the packaged wastewater pumping station;
	f. Furnishing and installing concrete watertight grease interceptors complete with base, gaskets, coatings, watertight connections, top, access lids, frames and covers, and watertight frame and cover where specified;
	g. Furnishing and installing casting and cover;
	h. Connecting grease interceptor to piping;
	i. Testing for water-tightness; and
	j. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for GREASE INTERCEPTOR will be made as lump sum.
	5. Payment:  Payment for GREASE INTERCEPTOR will be made at the contract unit price bid for lump sum.

	F. Bid Item No. 6– PACKAGED WASTEWATER PUMPING STATION
	1. Description:  This item includes the installation of packaged submersible wastewater lift stations, necessary wet wells, associated electrical work, and all appurtenances necessary for complete and operational pumping stations as indicated on the D...
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Site preparation, clearing and grubbing;
	b. Removing, stockpiling, and replacing topsoil and sod;
	c. Dewatering, sheeting and shoring required for installation;
	d. Performing structural excavations and backfill;
	e. Providing structural fill below the wet well base;
	f. Furnishing and installing piping between grease interceptor and lift station;
	g. Connection of all piping;
	h. Furnishing and installing wet wells with vents, and access hatches;
	i. Furnishing and installing concrete ballast;
	j. Furnishing and installing submersible pumps, piping, valves, piping enclosures and controls;
	k. Furnishing and installing all electrical components, including underground electrical services between meter pedestals and packaged lift stations per applicable electrical codes;
	l. Testing set-up and start-up services;
	m. Site restoration;
	n. Painting exposed metal surfaces;
	o. Start-up, training, and certification; and
	p. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum.
	4. Measurement:  Measurement for PACKAGED WASTEWATER PUMPING STATION will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for PACKAGED WASTEWATER PUMPING STATION will be made at the contract unit price bid as a lump sum.

	G. Bid Item No. 7 – SEWER FORCEMAINS
	1. Description:  This item includes furnishing and installing sewer forcemains in sizes, types, and classes indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Excavation, backfill, and compaction;
	b. Dewatering, sheeting, and shoring required for installation;
	c. Furnishing and installing pipe with gaskets, lubricants, etc.;
	d. Furnishing and installing pipe bedding;
	e. Furnishing and installing a fittings necessary;
	f. Furnishing and installing tracer wire and detectable warning tape;
	g. Testing, including pressure and leakage testing;
	h. Thrust and anchor blocking;
	i. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lineal Foot
	4. Measurement:  Measurement for SEWER FORCEMAINS will be made per lineal foot along the centerline of the pipe through all valves, fittings, and appurtenances.
	5. Payment:  Payment for SEWER FORCEMAINS will be made at the contract unit price bid per lineal foot.

	H. Bid Items No. 8 and 20– AIR RELEASE VALVE AND VAULT
	1. Description:  This item includes the installation of air release valves and the buried vaults that house them as indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Site preparation, clearing and grubbing;
	b. Removing, stockpiling, and replacing topsoil and sod;
	c. Dewatering, sheeting and shoring required for installation;
	d. Performing structural excavations and backfill;
	e. Providing structural fill below the vault base;
	f. Furnishing and installing all necessary piping, fittings and valves;
	g. Furnishing and installing all vault drain system;
	h. Connection of all piping;
	i. Testing set-up and start-up services;
	j. Site restoration;
	k. Painting exposed metal surfaces;
	l. Start-up, training, and certification; and
	m. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Each.
	4. Measurement:  Measurement for AIR RELEASE VALVE AND VAULT
	will be made per each.
	5. Payment:  Payment for AIR RELEASE VALVE AND VAULT
	will be made at the contract unit price bid per each.

	I. Bid Items Nos. 9 & 10 – 3,000 GALLON PUMPING TANK
	1. Description:  This item includes the installation of pumping tanks associated electrical work, and all appurtenances necessary for complete and operational pumping systems as indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Site preparation, clearing and grubbing;
	b. Removing, stockpiling, and replacing topsoil and sod;
	c. Dewatering, sheeting and shoring required for installation;
	d. Performing structural excavations and backfill;
	e. Providing structural fill below the tank base;
	f. Furnishing and installing all necessary piping between tanks;
	g. Furnishing and installing all necessary piping and fittings to and from sand filter, as applicable;
	h. Furnishing and installing all necessary piping, valves, fittings and manifold to drainfield;
	i. Connection of all piping;
	j. Furnishing and installing pumping tubes or vaults, filters, fittings, etc. for the complete operation of the pumping tank;
	k. Furnishing and installing submersible pumps, piping, valves, piping enclosures and controls;
	l. Furnishing and installing all inter-tank connection piping;
	m. Furnishing and installing all electrical components, including underground electrical services between meter pedestals and pumping tanks per applicable electrical codes;
	n. Testing set-up and start-up services;
	o. Site restoration;
	p. Painting exposed metal surfaces;
	q. Start-up, training, and certification; and
	r. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum.
	4. Measurement:  Measurement for 3,000 GALLON PUMPING TANKS
	will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for 3,000 GALLON PUMPING TANKS
	will be made at the contract unit price bid as a lump sum.

	J. Bid Item No. 11 – RECIRCULATING SAND FILTER
	1. Description:  This item includes furnishing and installing a complete dual zone recirculating sand filter system as shown on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes, but not be limited to the following.
	a. Dewatering, sheeting, and shoring required for installation;
	b. Excavation and fill as required for installation;
	c. Providing and installing PVC liners, piping boots, collection piping, sand, gravel, pressure piping, laterals, orifices, clean-outs, or any other items required for a complete sand filter system;
	d. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for RECIRCULATING SAND FILTER will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for RECIRCULATING SAND FILTER will be made at the contract unit price bid as a lump sum.

	K. Bid Item No. 12 – DRAINFIELD
	1. Description:  This item includes furnishing and installing drainfield laterals and chambers in sizes, types, and classes indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Excavation, backfill, and compaction;
	b. Dewatering, sheeting, and shoring required for installation;
	c. Furnishing and installing laterals, chambers, etc.;
	d. Furnishing and installing, fittings, valves, and clean-outs;
	e. Testing, including squirt and leakage testing;
	f. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lineal Foot
	4. Measurement:  Measurement for DRAINFIELD will be made per lineal foot along the centerline of the pipe through all valves, fittings, and appurtenances.
	5. Payment:  Payment for DRAINFIELD will be made at the contract unit price bid per lineal foot.

	L. Bid Item No. 13 – BOLLARDS
	1. Description:  This item includes furnishing and installing new bollards in sizes and types indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Excavation, backfill, and compaction;
	b. Dewatering, sheeting, and shoring required for installation;
	c. Furnishing and installing bollards and concrete complete with base, coatings, and top;
	d. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Each
	4. Measurement:  Measurement for BOLLARDS will be made by numerical count.
	5. Payment:  Payment for BOLLARDS will be made at the contract unit price bid per each.

	M. Bid Item No.  14 – WATER STORAGE TANK/BUILDING SITE WORK:
	1. Description:  This item shall consist of all stripping topsoil, excavation, grading, and other work required to prepare the site for tank and building installation.  Material excavated from the tank site shall be disposed of by the Contractor.
	2. Work Required: The work required under this section shall include but not be limited to the following:
	a. Clearing and grubbing;
	b. Disposal of debris and excess material;
	c. Stripping and stockpiling topsoil;
	d. Structural excavation and embankment;
	e. Building pad preparation;
	f. Building foundation excavation and backfill;
	g. Furnishing and installing riprap where shown on drawings;
	h. Furnishing and installing riprap splash pad for tank overflow;
	i. Furnishing and installing rip rap erosion control for tank drain and liner drains; Site grading;
	j. Replacing topsoil, fertilizing and seeding of disturbed areas;
	k. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement: Measurement for the TANK SITE WORK will be per lump sum as indicated in the Bid Form.
	5. Payment: Payment for the TANK SITE WORK will be made at the contract unit price bid per lump sum as indicated in the Bid Form.

	N. Bid Item No. 15 –WATER STORAGE TANK:
	1. Description:  This item shall include fabrication and erection of a buried, fiberglass water storage tank and all piping, valves, fittings and manholes required for installation at the water storage tank site.
	2. Work Required: Work required under this section shall include but not be limited to the following:
	a. Engineering, drawings and shop drawing submittals as detailed in the specifications;
	b. Furnishing and installing the water storage tank, complete with accessories as specified;
	c. Structural excavation and backfill;
	d. Furnish and installing tank bedding;
	e. Furnishing and installing erosion control mat;
	f. Furnish and installing concrete ballasts;
	g. All foundation work including excavation, backfill, formwork, reinforcing steel, concrete, concrete testing, etc.;
	h. Furnishing and installing drainage course, geotextile and PVC liner;
	i. Trench excavation, bedding, backfill, and compaction as per the Specifications;
	j. All piping, valves, fittings, thrust blocks, anchor blocks, connections, and other miscellaneous piping, including the inlet/outlet line, overflow pipe and drain line.  Connection to the main pipeline is also included in this item;
	k. Accessories including safety devices, handrails, platforms, rigging devices, accesses, hatches and vents;
	l. Hydrostatic leak testing;
	m. Cleaning and disinfecting the tank, including proper disposal of heavily chlorinated water;
	n. Furnishing and installing new float system and connected to the existing fill control valve in the existing well house;
	o. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum.
	4. Measurement: Measurement for WATER STORAGE TANK will be measured per lump sum as indicated in the Bid Form.
	5. Payment: Payment for WATER STORAGE TANK will be made at the contract unit price bid per lump sum as indicated in the Bid Form.

	O. Bid Items Nos. 16 and 18 – HDPE WATER MAIN
	1. Description:  HDPE water main in sizes and classes indicated on the drawings and in the contract documents.
	2. Work Required: Work required under this section shall include but not be limited to the following:
	a. Trench excavation, bedding, backfill, and compaction;
	b. Dewatering, sheeting, and shoring required for installation;
	c. Fusing of pipe;
	d. Furnish and install all fittings necessary to connect to existing 2-inch and 3-inch PVC piping;
	e. Furnishing and installing all fittings necessary to make connections and bends;
	f. Furnishing and installing pipe and fused joints;
	g. Furnishing and installing all required fused and mechanical fittings, gaskets, lubricants, etc.;
	h. Furnishing and installing appropriate detection wire;
	i. Furnishing and installing bedding;
	j. Testing, cleaning and disinfecting;
	k. Thrust and anchor blocking;
	l. Maintaining service to all users;
	m. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Per Lineal Foot.
	4. Measurement: HDPE WATER MAIN will be measured per lineal foot along the centerline of the pipe through all valves, fittings, and appurtenances as indicated in the Bid Form.
	5. Payment: Payment will be made at the contract price bid per lineal foot of the various sizes and classes of HDPE WATER MAIN INSTALLATION as indicated in the Bid Form and shall include the cost of trench excavation and backfill.

	P. Bid Item No. 17 - CURB STOP ASSEMBLY:
	1. Description:  Curb stop assemblies in sizes and types indicated on the drawings and in the contract documents.
	2. Work Requirement: Work required under this section shall include but not be limited to the following:
	a. Furnishing and installing the materials including the curb stop and curb box;
	b. Excavation and backfill;
	c. Bedding material placement and compaction;
	d. Placement and compaction of backfill;
	e. Shoring; bracing; dewatering;
	f. Thrust blocking and/or any other specified restraint system;
	g. Testing of all lines and disinfection of water lines;
	h. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Per Each.
	4. Measurement: CURB STOP ASSEMBLY will be measured per each for the various types and sizes listed in the Contract Documents.
	5. Payment: Payment will be made at the contract unit price bid per each type and size of CURB STOP ASSEMBLY as specified in the Bid Form.

	Q. Bid Item No. 19 – GATE VALVE WITH VALVE BOX:
	1. Description:  Gate valves with valve boxes in sizes indicated on the drawings and in the contract documents.
	2. Work Required: Work required under this section shall include but not be limited to the following:
	a. Excavation, bedding, backfill and compaction;
	b. Furnishing and installing the gate valve and box;
	c. Additional couplings required;
	d. Dewatering, sheeting, and shoring required for installation;
	e. Thrust and anchor blocking;
	f. Furnishing and installing polyethylene wrap;
	g. Disinfection and testing;
	h. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Per Each.
	4. Measurement: GATE VALVE WITH VALVE BOX will be measured per each for each size of gate valve specified.  Auxiliary gate valves and boxes associated with fire hydrants will not be measured and paid for separately, but shall be included in the costs...
	5. Payment: Payment will be made at the contract unit price bid for each size and type of GATE VALVE WITH VALVE BOX as specified in the Bid Form.

	R. Bid Item No. 21 – ACCESS ROADS/PARKING
	1. Description:  This item covers shaping and construction of the wastewater treatment and tank/pump house site access roads as indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Clearing and grubbing the construction area;
	b. Stripping, stockpiling, and replacing topsoil;
	c. Excavation, backfill and compaction necessary to construct access roads in accordance with the Drawings;
	d. Preparing and compaction of subgrade;
	e. Watering, processing and compaction of material;
	f. Furnishing and installing road base and section as specified;
	g. All gradation, proctor, and compaction tests as specified herein; and
	h. All labor, tools, equipment, materials, royalties and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for ACCESS ROADS will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for ACCESS ROADS will be made at the contract unit price bid as a lump sum.

	S. Bid Item No.  22 – PUMPS, CONTROLS AND INTERIOR PIPING:
	1. Description:  This item shall include all piping located in the pump house building and all pipe from inside the pump house to a point five feet (5 ft) outside the pump house.
	2. Work Required: Work required under this section shall include, but not be limited to the following:
	a. Furnishing and installing miscellaneous fittings and piping;
	b. Furnishing and installing pumps, pump housings, fittings and piping;
	c. Furnishing and installing the check valves;
	d. Furnishing and installing the gate and ball valves;
	e. Furnishing and installing the flow meters;
	f. Furnishing and installing pressure tanks;
	g. Furnishing and installing water meter;
	h. Furnishing and installing the pressure relief valves;
	i. Furnishing and installing the air/vacuum valves;
	j. Furnishing and installing pipe supports;
	k. Furnishing and installing pressure gauges;
	l. Furnishing and installing sample taps;
	m. Sealing all pipe penetrations;
	n. Providing disinfection and testing of the system;
	o. Providing operation and maintenance manuals;
	p. Providing necessary painting of all piping and valves;
	q. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum.
	4. Measurement: Measurement for the PUMPS, CONTROLS AND INTERIOR PIPING will be by Lump Sum.
	5. Payment: Payment for the PUMPS, CONTROLS AND INTERIOR PIPING will be made at the contract unit price bid per lump sum as indicated in the Bid Form.

	T. Bid Item No.  23 – NEW PUMP HOUSE BUILDING:
	1. Description:  This item shall include the construction of a new pump house building along with a concrete slab for a backup generator. The building will house piping, valves, electrical panels and storage space.
	2. Work Required:  Work required under this section shall include but not be limited to the following:
	a. Site Preparation;
	b. Structural excavation and backfill;
	c. Site grading;
	d. Furnishing and installing erosion control mat;
	e. Furnishing and installing reinforcing steel, concrete, etc.;
	f. Furnishing and installing precast concrete walls and roof;
	g. Furnishing and installing steel doors and finish hardware;
	h. Furnishing and installing all HVAC;
	i. Furnishing and installing rain gutters, down spouts and splash blocks;
	j. Furnishing and installing materials for the partition and furring walls;
	k. Furnishing and installing insulation;
	l. Furnishing and applying paint and stain;
	m. Installation of the floor drains and drain line;
	n. Construction of concrete pad for generator;
	o. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum.
	4. Measurement:  Measurement for the NEW PUMP HOUSE BUILDING will be by lump sum.
	Payment:  Payment for the NEW PUMP HOUSE BUILDING will be made at the contract unit price bid per lump sum as indicated in the Bid Form.

	U. Bid Items Nos. 24 and 25 – FENCING
	1. Description:  This item consists of installing fencing, gates, and hazard warning signs in sized and typed as indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Site preparation;
	b. Furnishing and installing fence materials;
	c. Placing concrete for fence posts;
	d. Furnishing and installing gates as shown on the Drawings;
	e. Furnishing and installing hazard warning signs; and
	f. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lineal Foot.
	4. Measurement:  Measurement for FENCING will be made per lineal foot along the centerline of the fence through all gates.
	5. Payment:  Payment for FENCING will be made at the contract unit price bid per lineal foot.

	V. Bid Item No. 26 – ELECTRICAL
	1. Description:  This item includes all electrical requirements needed for the project including, but not limited to the water storage tank, pump house building, wastewater pumping station, and wastewater treatment and disposal site as indicated on th...
	2. Work Required:  The work required under this section includes but is not limited to the following.
	a. Coordinating with local power supplier to provide electrical service;
	b. Furnishing and installing electrical service and disconnect;
	c. Furnishing and installing control panels and other site electrical work;
	d. Furnishing and installing necessary transformers at the structure;
	e. Furnishing and installing all necessary panels, conduit, wire and fixtures for new pumps, structure, and HVAC;
	f. Furnishing and installing conduit and wiring from tank float switch to control valve in pump house;
	g. Providing start up services and operator training;
	h. Providing operation and maintenance manuals for all equipment; and
	i. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for the ELECTRICAL will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for the ELECTRICAL will be made at the contract unit price bid as a lump sum.

	W. Bid Item No. 27 – BACKUP GENERATOR AND TRANSFER SWITCH
	1. Description:  This item involves the installation of backup generator, with automatic transfer switches and all appurtenances necessary for a complete and operational backup power sources, as indicated on the Drawings and in the Contract Documents.
	2. Work Required:  The work required under this section includes but is not limited to the following.
	a. Furnishing and installing a backup generator, automatic transfer switch, and all accessories;
	b. Furnishing and installing a concrete slab per the Drawings and manufacturer’s recommendations.
	c. Anchoring generator to concrete slab per manufacturer’s recommendations;
	d. Connecting to electrical components provided in electrical bid item or all electrical requirements for a complete project;
	e. Painting exposed metal surfaces;
	f. Testing, start-up, training, and certification; and
	g. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for the BACKUP GENERATORS will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for BACKUP GENERATORS will be made at the contract unit price bid as a lump sum.

	X. Bid Item No. 28 – SEED AND FERTILIZE
	1. Description:  This item included seeding and fertilizing, with approved mixtures, all areas that the Contractor disturbs, which may include but is not limited to include haul roads, piping routes, outfall main routes, spoil areas, equipment areas, ...
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Seed bed preparation;
	b. Seeding and fertilizing the disturbed areas;
	c. Protection of the seeded areas and reseeding as required during the maintenance period;
	d. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for SEED AND FERTILIZE will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for SEED AND FERTILIZE will be made at the contract unit price bid as a lump sum.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and Special Provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:
	1. Preliminary Construction Schedule.
	2. Contractor's Progress Schedule.
	3. Submittals Schedule.
	4. Daily construction reports.

	B. Related Sections include the following:
	1.
	1. Special Provisions "Progress Meetings" for submitting and distributing meeting and conference minutes.
	2. Division 1 Section "Submittals" for submitting schedules and reports.
	3. Division 1 Section " Quality Control and Quality Assurance" for submitting a schedule of tests and inspections.
	4. Division 1 Section "Contract Closeout" for submitting Project Record Documents at Project closeout.


	1.3 DEFINITIONS
	A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling the construction project.  Activities included in a construction schedule consume time and resources.
	1. Critical activities are activities on the critical path.  They must start and finish on the planned early start and finish times.
	2. Predecessor activity is an activity that must be completed before a given activity can be started.

	B. Event:  The starting or ending point of an activity.
	C. Float:  The measure of leeway in starting and completing an activity.
	1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a jointly owned, expiring Project resource available to both parties as needed to meet schedule milestones and Contract completion date.
	2. Free float is the amount of time an activity can be delayed without adversely affecting the early start of the following activity.
	3. Total float is the measure of leeway in starting or completing an activity without adversely affecting the planned Project completion date.

	D. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for greater detail.
	E. Milestone:  A key or critical point in time for reference or measurement.
	F. Network Diagram:  A graphic diagram of a network schedule, showing activities and activity relationships.

	1.4 SUBMITTALS
	A. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of Engineers and owners...
	B. Preliminary Construction Schedule:  Submit two printed copies; one a single sheet of reproducible media, and one a print.
	C. Contractor's Construction Schedule:  Submit two printed copies of initial schedule, one a reproducible print and one a blue- or black-line print, large enough to show entire schedule for entire construction period.
	D. Daily Construction Reports:  Submit 2 copies at monthly intervals.

	1.5 COORDINATION
	A. Coordinate preparation and processing of schedules and reports with performance of construction activities and with scheduling and reporting of separate contractors.
	B. Coordinate Progress Schedule, list of subcontracts, Submittals Schedule, progress reports, payment requests, and other required schedules and reports.
	1. Secure time commitments for performing critical elements of the Work from parties involved.
	2. Coordinate each construction activity in the network with other activities and schedule them in proper sequence.



	PART 2 -  PRODUCTS
	2.1 CONTRACTOR'S PROGRESS SCHEDULE, GENERAL
	A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of Substantial Completion.
	1. Contract completion date shall not be changed by submission of a schedule that shows an early completion date, unless specifically authorized by Change Order.
	2. Procurement Activities:  Include procurement process activities for long lead items and major items, requiring a cycle of more than 60 days, as separate activities in schedule.  Procurement cycle activities include, but are not limited to, submitta...
	3. Submittal Review Time:  Include review and resubmittal times indicated in Division 1 Section "Submittal Procedures" in schedule.  Coordinate submittal review times in Contractor's Construction Schedule with Submittals Schedule.
	4. Startup and Testing Time:  Include time for startup and testing.
	5. Substantial Completion:  Indicate completion in advance of date established for Substantial Completion, and allow time for Engineer's administrative procedures necessary for certification of Substantial Completion.

	B. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and as follows in schedule, and show how the sequence of the Work is affected.
	C. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but not limited to, the Notice to Proceed, Substantial Completion, and Final Completion.
	D. Contract Modifications:  For each proposed contract modification and concurrent with its submission, prepare a time-impact analysis using fragnets to demonstrate the effect of the proposed change on the overall project schedule.

	2.2 PRELIMINARY CONSTRUCTION SCHEDULE
	A. Bar-Chart Schedule:  Submit preliminary horizontal bar-chart-type construction schedule at the preconstruction conference.
	B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of each week with a continuous vertical line.  Outline significant construction activities for construction. Include cash requirement prediction based...

	2.3 REPORTS
	A. Daily Construction Reports:  Prepare a daily construction report recording the following information concerning events at Project site:
	1. List of subcontractors at Project site.
	2. List of separate contractors at Project site.
	3. Approximate count of personnel at Project site.
	4. High and low temperatures and general weather conditions.
	5. Accidents.
	6. Meetings and significant decisions.
	7. Daily work progress.
	8. Unusual events (refer to special reports).
	9. Stoppages, delays, shortages, and losses.
	10. Meter readings and similar recordings.
	11. Emergency procedures.
	12. Orders and requests of authorities having jurisdiction.
	13. Change Orders received and implemented.
	14. Work Change Directives received.
	15. Services connected and disconnected.
	16. Equipment or system tests and startups.
	17. Partial Completions and occupancies.
	18. Substantial Completions authorized.



	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Contractor's Progress Schedule Updating:  At monthly intervals, update schedule to reflect actual construction progress and activities.  Progress schedule shall be submitted to the Engineer monthly with the progress payment.
	1. Include a report with updated schedule that indicates every change, including, but not limited to, changes in logic, durations, actual starts and finishes, and activity durations.
	2. As the Work progresses, indicate Actual Completion percentage for each activity.

	B. Distribution:  Distribute copies of approved schedule to Engineer, Owner, separate testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.
	1. Post copies in Project meeting rooms and temporary field offices.
	2. When revisions are made, distribute updated schedules to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned portion of the Work and are no longer involved in performance of con...




	01400 Quality Control and Quality Assurance.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Documents including, but not limited to Drawings and Special Provisions, General and Supplementary Conditions, other Division 1 through 16 Specification Sections, and Appendices to the Contract Documents, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specific quality-control requirements for individual construction activities are specified in the Sections that specify those activities.  Requirements in those Sections may also cover production of standard products.
	2. Specified tests, inspections, and related actions do not limit Contractor's quality-control procedures that facilitate compliance with the Contract Document requirements.
	3. Requirements for Contractor to provide quality-control services required by Engineer, Owner, or authorities having jurisdiction are not limited by provisions of this Section.


	1.3 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and ensure that proposed construction complies with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that completed construction complies with requirements.  Services do not include contract enforcement activities perfo...
	C. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.

	1.4 SUBMITTALS
	A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recogn...
	B. Reports:  Prepare and submit certified written reports that include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Ambient conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	C. Permits, Licenses, and Certificates:  For Owner's records, submit to the Engineer copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, ...

	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	B. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent ...
	C. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	D. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance.
	E. Testing Agency Qualifications:  An agency with the experience and capability to conduct testing and inspecting indicated, as documented by ASTM E 548, and that specializes in types of tests and inspections to be performed.
	F. Preconstruction Testing:  Testing agency shall perform preconstruction testing for compliance with specified requirements for performance and test methods.
	1. Contractor responsibilities include the following:
	a. Provide test specimens and assemblies representative of proposed materials and construction.  Provide sizes and configurations of assemblies to adequately demonstrate capability of product to comply with performance requirements.
	b. Submit specimens in a timely manner with sufficient time for testing and analyzing results to prevent delaying the Work.

	2. Testing Agency Responsibilities:  Submit a certified written report of each test, inspection, and similar quality-assurance service to Engineer, with copy to Contractor.  Interpret tests and inspections and state in each report whether tested and i...

	G. Control of Installation
	1. Monitor quality control over suppliers, products, services, site conditions, and workmanship, to produce Work of specified quality.
	2. Comply with manufacturers' instructions, including each step in sequence.
	3. Examine the areas and conditions where Work is to be performed and notify the Owner of conditions detrimental to the proper and timely completion of the Work. Do not proceed with the Work until unsatisfactory conditions have been corrected by the C...
	4. Request clarification from Engineer should manufacturers' instructions conflict with Contract Documents. The clarification shall be received prior to proceeding.
	5. Comply with specified standards as minimum quality for the Work except where more stringent tolerances, codes, or specified requirements indicate higher standards or more precise workmanship.
	6. Work shall be performed by persons qualified to produce workmanship of specified quality.


	1.6 QUALITY CONTROL
	A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency or Engineer to perform these services.
	1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of the types of testing and inspecting they are engaged to perform.
	2. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor.

	B. Contractor Responsibilities:  Unless otherwise indicated, provide quality-control services specified and required by authorities having jurisdiction.
	1. Contractor shall, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ the same entity engaged by Owner, unless agreed to in writing by Owner.

	2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting will be performed.
	3. Contractor shall, submit a certified written report, in duplicate, of each quality-control service.
	4. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	5. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing.
	D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that revised or replaced Work that failed to com...
	E. Testing Agency Responsibilities:  Cooperate with Engineer and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Engineer and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	3. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	4. Do not release, revoke, alter, or increase requirements of the Contract Documents or approve or accept any portion of the Work.
	5. Do not perform any duties of Contractor.

	F. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field-curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and quality-control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Sections of these Specifications.  Restore patched areas and extend restoration into adjoining areas in a manner that eliminates evidence of patching.

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.
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	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This work is the excavation, trenching and back filling for pipelines and appurtenances.  It includes all clearing, grubbing, site preparation, removal and disposal of debris from the excavation, handling and storing materials for fill and backfill...

	1.2 REFERENCES
	A. The current publications listed below from a part of this specification.
	AASHTO T99  Moisture-Density Relations of Soils and Soil-Aggregate
	Mixtures Using 5-lb (2.5kg) Rammer and 12-inch (305mm) Drop
	ASTM D698  Moisture-Density Relations of Soils and Soil-Aggregate
	Mixtures Using 5-lb (2.5kg) Rammer and 12-inch (305mm) Drop
	AASHTO T191  Density of Soil In-Place by the Sand-Cone Method
	(ASTM D1556)
	AASHTO T310 In-Place density and water content of the soil and soil aggregate by Nuclear Method ( Shallow Depth)
	AASHTO T11  Materials finer than 0.075 mm (No. 200) Sieve in Mineral aggregates by (ASTM C117)  Washing
	AASHTO T27  Sieve Analysis of Fine and Coarse Aggregate
	(ASTM C136)
	AASHTO T89  Determining the Liquid Limit of Soils
	AASHTO T 90  Determining the Plastic Limit and Plasticity Index of Soils
	ASTM D4318  Test Method for Liquid, Plastic Limit and Plasticity Index of Soils
	ASTM D4235  Relative Density
	ASTM D4254  Relative Density

	1.3 STANDARD DRAWINGS
	A. Standard Drawings applicable to this section are as follows:
	1. Standard Drawing No. 02221-1 – Typical Utility Trench Detail


	1.4 TESTING
	A. Field Density Testing
	1. Meet the quality control and quality assurance testing requirements of the Special Provisions and Section 01400, Contractor Quality Control and Owner Quality Assurance.
	2. In-place field density tests for quality assurance are at Owner expense meeting AASHTO T191 (ASTM D1556), Sand Cone Method; or by AASHTO T310 (ASTM D6938) Nuclear Densometer Methods.  Quality assurance field density testing frequency is at the Engi...
	3. Re-testing failing areas is at the expense of the Contractor. Where Engineer provides testing on behalf of the Owner, the Contractor will be assessed the cost of all retests conducted by the Engineer, with that cost deducted from the progress payme...
	4. At the direction of the Engineer, provide necessary equipment and labor to excavate and replace materials for test holes up to 5 feet deep into the compacted backfill to allow testing below the surface of any layers covered without inspection and a...

	B. Laboratory Maximum Density and Optimum Moisture
	1. Quality assurance tests will be made by the Engineer for each on-site natural soil or each source of off-site material, including borrow material, to determine the laboratory maximum density values and optimum compaction moisture content according ...

	C. Material Submittals
	1. Submit to the Engineer materials quality test results including Type 1 Bedding gradation and plasticity index; and Type 2 Bedding gradation.
	2. Submit to the Engineer laboratory moisture-density relationship testing results of on-site and off-site borrow soils
	3. If applicable, submit a blasting plan to the Engineer.



	PART 2 -  PRODUCTS
	2.1 PIPE BEDDING MATERIALS
	A. Type 1 Pipe Bedding
	1. Type 1 Pipe Bedding includes the material placed from 4 inches (100 mm) below the bottom of the pipe, around the pipe, and 6 inches over the pipe.
	2. Provide Type 1 Bedding consisting of sand, sandy gravel, or gravel having a maximum ¾ inch size (19 mm) and a maximum plasticity index of 6, determined by AASHTO T89 and T90 or by ASTM D4318.
	3. Where trench excavation encounters wet or unstable material, Type 1 Pipe Bedding must be free draining and non-plastic.
	4. Refer to Standard Drawing 02221-1 and Special Provisions for other requirements.

	B. Type 2 Pipe Bedding
	1. Type 2 Pipe Bedding is used as directed by the Engineer to replace unsuitable material encountered in the trench bottom.
	2. Place Type 2 Pipe Bedding from the bottom of the Type 1 Bedding material to the depth required to adequately support the pipe.
	3. Type 2 Bedding shall consist of granular material meeting the following gradation.
	Sieve Opening   % Passing
	3 Inch    100
	No. 4    0-25
	No. 8    0-10

	C. Separation Geotextile
	1. The plans may require, or the engineer may direct, the use of non-woven geo-textile fabric intended to provide materials separation.  The fabric will wrap all or part of the Type 1 Pipe Bedding and Select Type 1 Pipe Bedding to prevent materials mi...


	2.2 TRENCH BACKFILL MATERIALS
	A. Materials from Trench Excavation
	1. Backfill material obtained from trench excavations must be free of cinders, ash, refuse, organic or frozen material, boulders, or other deleterious materials.  Backfill materials and placement are further described in the Execution Section of this ...

	B. Imported Backfill Material
	1. Imported backfill materials is from borrow source(s) outside the project limits and is used when, in the opinion of the Engineer, and adequate volume of suitable backfill material is not available within the project limits.   Imported Backfill Mate...


	2.3 FLOWABLE FILL
	A. If used, Flowable Fill is to meet the requirements of Section 2225, Flowable Fill.

	2.4 DETECTABLE BURIED WARNING TAPE
	A. Detectable buried warning tape is to have a minimum 6 inch (15 cm) width and 5 mil (0.12 mm) thickness and a solid aluminum core running the full length and width of the tape enclosed in a color coded inert plastic jacket, impervious to alkalis, ch...


	PART 3 -  EXECUTION
	3.1 PROTECTION OF EXISTING PROPERTIES
	A. General
	1. Take precautions to protect all adjoining private and public property and facilities, including underground and overhead utilities, curbs, sidewalks, driveways, structures, and fences.  Restore or replace all disturbed or damaged facilities to its ...
	2. Contact utility owners using the Montana One Call System in accordance with Section 01041, PROJECT COORDINATION, Paragraph 1.2.B., for utility locates before starting work.  Protect the utilities exposed during the work and prevent damaging undergr...
	3. Re-locate existing water mains, sanitary sewers and storm drains shown on the plans, that conflict with new pipelines or structures as indicated in the contract documents.  No separate payment will be made for this work unless shown as a payment it...
	4. Cut and replace existing service lines interfering with trenching operations only with the engineer’s permission and at the contractor’s expense.  Show all repaired and /or adjusted water and sewer lines on the As-Built Plans.
	5. Protect existing water and sewer mains and water and sewer services from freezing at all times during construction.

	B. Privately Owned Utilities
	1. If any existing private utility interferes with the work in either alignment or grade, and has to be moved, the work will be performed by the appropriate UTILITY Owner, unless otherwise specified in the contract documents.  Such private utilities m...
	2. If, however, such private utility relocations is performed by the Contractor, and the relocation is not a separate payment item, payment will be made under the Section 02221 conditions covering such changes.
	3. Such payment will be made only if the work is determined by the Engineer to be a change from the original contract work scope.

	C. Existing Structures
	1. Prevent damage to existing buildings or structures in the work area.  Repair all construction related damage to the satisfaction of the Owner.

	D. Existing Overhead Utilities
	1. Use extreme caution to avoid conflict, contact or damage to overhead utilities during the work.

	E. Exploratory Excavation
	1. The location of existing buried public utilities may need to be verified by exploratory excavation before construction.
	2. Where authorized by the Engineer, the Contractor will be reimbursed for exploratory excavation work at the unit price bid per hour for a backhoe/excavator with operator and a laborer to assist.  Use a backhoe/excavator having at least 60 horsepower...
	3. The unit price per hour includes the backhoe/excavator, operator and one laborer based upon the actual time, to the nearest one-half hour, that the equipment and personnel are used in actual excavating and backfilling operations including standby t...
	4. Exercise care to prevent damaging all utilities and repair any utility damage caused by exploratory excavation.

	F. Pavement Removal and Stripping
	1. Where trench excavation or appurtenant structure excavation requires removing curb and gutter, concrete sidewalks, asphalt concrete pavement, or Portland cement concrete pavement, cut the concrete or pavement in a straight line parallel to the exca...
	2. For trenches passing through existing pavement, cut the pavement along a neat vertical line at least 12 inches (30 cm) from the trench edge.  Where the neat line cut is less than 3 feet (0,9 m) from the edge of the existing pavement, remove and rep...
	3. Dispose of the asphalt concrete and/or Portland cement concrete debris off-site according to applicable state and local regulations.


	3.2 MAINTENANCE OF FLOWS
	A. Maintain the flow of sewers, drains and water courses encountered during construction.  Restore culverts, ditches, fences, crosswalks and structures disturbed by construction to their original condition upon completion of the work.

	3.3 TRENCH EXCAVATION
	A. General
	1. Meet current OSHA Safety and Health Standards for all excavation, trenching, shoring and related work.
	2. Excavate at the specified locations for pipeline installations and appurtenant structures.
	3. Crossings under sidewalks or curbs may be made by tunneling, if approved by the Engineer.  If a portion of a sidewalk or curb is removed, use a concrete saw to make joints, compact the backfill as specified, and replace the removed section with new...
	4. During excavation, stockpile backfill materials away from the trench banks to assure trench wall stability.  Stockpile excavated materials on only one side of the trench without obstructing existing fire hydrants, valves, manholes and other appurte...
	5. Remove and dispose of all excess or unsuitable excavated materials.
	6. Prevent surface water from flowing into excavations.  Promptly remove all water accumulating in trench excavations.  Do not permit water to accumulate in any open trench.  Remove and re-lay all pipe out of alignment or grade caused by trench flooding.
	7. Grade the trench bottoms to the specified lines and grades.  Assure bedding material provides uniform bearing and support for each pipe section along its entire length.  Excavate for bell and joints after the trench bedding is graded, limiting the ...
	8. No differentiation between common and rock trench excavation is made, except when listed as separate bid items on the bid proposal or bid form.  Excavation includes removing and subsequent handling of all earth, gravel, bedrock or other material en...
	9. The use of trench digging machinery is permitted, except in places where its operation is likely to cause damage to existing structures or features, in which case hand methods are to be employed.

	B. Trench Dimensions
	1. Excavate to the trench dimensions specified below.
	2. Width
	a. Excavate to provide room to install and join the pipe as specified.  The minimum trench width is 3’6” (1.1 m), for outside pipe diameters of 18 inches (0.5 m) or less.  The minimum trench width is 2’.0” (0.6 m) plus the outside pipe diameter, for p...

	3. Depth
	a. Excavate the trench as required for the invert grade or pipe bury as specified in the contract documents, plus 4 inches (10 cm) for the Type 1 Pipe Bedding.  If bedrock, boulders or large stones are encountered at the bottom of the trench, excavate...


	C. Soft or Unsuitable Trench Subgrade
	1. When soft or unstable material is encountered at the trench subgrade which will not uniformly support the pipe, excavate the material to the depth directed by the Engineer and backfill to trench subgrade elevation with Type 2 Pipe Bedding.

	D. Blasting
	1. Obtain Engineer approval to blast excavation. If approved the Engineer will establish the time limits blasting with be permitted.
	2. Use utmost care to protect life and property during blasting.  Use only a licensed blaster with experience in the type of blasting required for the work
	3. Safely and securely store all blasting materials meeting local laws and ordinances and clearly mark all storage places “Dangerous Explosives”.  Don not leave any explosives where they could endanger persons or property.
	4. Blasting Rock in Trenches
	a. When blasting rock in trenches, cover the blasting area with earth backfill or approved blasting mats.  Before blasting, station workers and provide danger signals to warn people and stop vehicles.
	b. Assume responsibility for all damage to property and injury to persons resulting from blasting or accidental explosions during the work.
	c. Furnish the following information to the Owner and Engineer at least 48 hours before the commencement of blasting operations:  Name of the contractor’s power man, powder man’s experience, type of shot, type of explosives and detonator being used, p...

	5. Assure blasting plan meets federal, state and local ordinances. Obtain all required permits before blasting starts.

	E. Pavement Damage Cause by Equipment
	1. Equip all track mounted equipment operated on pavement surfacing with pads to prevent pavement damage.
	2. Restore all pavement damage by construction to its original condition.
	3. Replace all asphalt pavement damaged during construction outside of restoration pay limits in conjunction with asphalt restoration and as otherwise required by the Engineer.  Provide asphalt meeting the requirements of Section 02510: Asphalt Concre...

	F. Shoring, Bracing, Sheeting
	1. Provide all shoring, bracing and tight sheeting required to prevent caving and protect workers, meeting current Occupational Safety and Health Act Requirements, and to protect adjacent property and structures.  The cost of this work is included in ...

	G. Excavation for Appurtenances
	1. Make excavations for manholes, hydrants, structures and other appurtenances of the size and depth to permit compacting of backfill on all sides to the specified density.  The requirements for removing water and other applicable portions of these sp...


	3.4 DEWATERING
	A. General
	1. Furnish all necessary labor, equipment, and incidentals necessary to dewater the project site during construction.
	2. Keep all excavation dry and free from water during construction and the placement of materials.  Do not place pipe, bedding, or backfill materials below the groundwater elevation established by dewatering operations.  Do not allow ground water or s...
	3. The cost of dewatering operations will be incidental to the cost of pipeline and appurtenance installation and no additional payment will be made for dewatering. Consider shifts in the groundwater level caused by changing seasons or local condition...
	4. Protect all structures that could be potentially impacted by dewatering operations. Repair any damage to structures caused as a result of dewatering at Contractor’s expense.

	B. Discharge
	1. Do not discharge or dispose of water from dewatering operations in such a manner as to flood existing landscaped areas, graveled areas, or structures unless approved by Engineer.  Written permission from the appropriate landowner shall also be requ...
	2. It is the Contractor’s responsibility to comply with requirements and regulations of federal, state, and local agencies that govern areas affected by dewatering of the construction site and application for, and maintenance of, any required permits.


	3.5 EXCAVATION STABILITY AND SAFETY
	A. The stability of construction excavations and associated worker safety, including slope geometry and shoring/bracing considerations, are the responsibility of the Contractor.  Meet current OSHA regulations.  This may require design of temporary slo...

	3.6 TRENCH FILLING AND BACKFILLING
	A. General
	1. Backfill all trenches as specified immediately after grade, alignment and pipe jointing has been inspected and approved by the Engineer.  Conduct any pipe testing as specified in the respective water distribution, sewerage/drainage sections.  Corre...

	B. Pipe Bedding Placement
	1. Type 1 Bedding
	a. Place Type 1 Pipe Bedding material 4 inches (10 cm) under the pipe, around the pipe, and 6 inches (15 cm) over the pipe.  Place in maximum lifts of 6 inches (15 cm), using hand operated or other compaction methods without damaging or disturbing the...
	b. Place backfill materials in equal lifts on both sides of the pipe for the full trench width.  Take care to prevent migration of Type 1 Bedding into surrounding soils during placement of compaction.

	2. Type 2 Pipe Bedding
	a. Use Type 2 Pipe Bedding described in PRODUCTS SECTION as specified or as directed by the Engineer to replace unsuitable material encountered in the trench bottom, placing it from the bottom of the Type 1 Bedding material to the depth required to ad...

	3. Separation Geotextile
	a. Place Separation Geotextile where shown on the plans or where directed by the Engineer.


	C. Trench Backfill
	1. After the pipe bedding materials are placed and compacted as specified, backfill the trench.
	a. Use backfill material free of cinders, ash, refuse, organic or frozen material, boulders, or other deleterious material.
	b. From the top of the Type 1 Bedding to 6 inches (15 cm) below the ground surface, or the subgrade elevation, material containing stone up to 8 inches (20 cm) in the greatest dimension may be used.
	c. Cost of screening, drying, or moistening excavated backfill to comply with specifications will be considered incidental to the Contractor’s bid price per linear foot of pipe and service lines, and unit prices for appurtenances, and no additional pa...

	2. Trench backfill from the top of the pipe bedding to the ground surface or to the street subgrade is separated into three classifications.
	a. Type A – Trench Backfill is compacted backfill typically used in streets or paved areas.
	b. Type B – Trench Backfill is typically used for unpaved alleys, cultivated areas, borrow pits, unimproved streets or other unsurfaced areas, and other areas where compaction is less critical.
	c. Type C – Trench Backfill is typically used in open and unimproved areas outside of the public right-of-way.

	3. Meet the backfill and compaction requirements for all of the backfill types described in the contract documents.
	4. Watering
	a. Apply uncontaminated water, when required, at the locations and in the amounts required to compact the backfill material to the specified requirements.  Maintain an adequate water supply during the work.  Assure the equipment used for watering is o...
	b. Apply water during the work to control dust and to maintain all embankment and base courses in a damp condition in accordance with these contract documents.
	c. Water required for compacting trench backfill may be obtained from the municipal system if approved by the Owner, or from other sources.

	5. Remove, replace and re-compact backfill in trenches where settlement has occurred as directed by the Engineer at the contractor’s expense.
	6. Trench backfill types are designated as follows:
	a. Type A Trench Backfill.  Place trench backfill in maximum 8 inch (20 cm) compacted lifts within 3 percent of optimum moisture content and compact to at least 95 percent of maximum dry density determined by AASHTO T99 or by ASTM D698.  For materials...
	b. Type B Trench Backfill.  Place trench backfill in maximum 8 inch (20 cm) compacted lifts within 3 percent of optimum moisture content, and compact to at least 90 percent of maximum dry density determined by AASHTO T99 or by ASTM D698.  For material...
	c. Type C Trench Backfill.  Place and compact Type C Trench Backfill in maximum 12 inch (30 cm) lifts at densities equal to or greater than the densities of adjoining undisturbed soil.  Mound earth over the trench top, if so directed by the Engineer. ...


	D. Replacement of Unsuitable Backfill Material
	1. Remove and dispose of excavated soils that are saturated, contain deleterious materials, or have characteristics that, in the opinion of the Engineer, render the soils unsuitable as backfill, and/or which cannot be readily conditioned or dried to b...
	2. Replace unsuitable soils with material obtained from trench excavations within the project limits at the expense of the Contractor.
	3. If suitable replacement material is not available within project limits, notify the Engineer.  The Engineer will quantify the extent of any unsuitable soils to be removed and replaced with material from and approved source, to be paid for as Import...
	4. Provide imported backfill material with a gradation as follows and a maximum plasticity index of 10, determined by AASHTO T89 and T90 or by ASTM D4318.  Imported backfill may not contain rock measuring greater than 6 inches (15 cm) in the greatest ...

	E. Backfill of Appurtenances
	1. Place and compact backfill for appurtenances to finished grade around manholes, inlets valve boxes and other underground items without disturbing appurtenance alignments.
	2. Meet the backfill material, placement, and compaction requirements specified for the adjoining trench.

	F. Detectable Buried Warning Tape
	1. Provide warning tape as described in this Section.  Bury tape a maximum of 18 inches (45 cm) below finish surface grade.


	3.7 SURVEY MARKERS AND MONUMENTS
	A. Protect all survey markers and monuments.  Protection includes marking with flagged high lath and supervising work near markers and monuments.  Do not disturb monuments without prior approval from the Engineer.
	B. Replace all Contractor disturbed or destroyed survey markers or monuments, not approved during construction, using a licensed land surveyor.  See Section 01050 for details on survey marker protection/disturbance.

	3.8 CLEANUP
	A. As work progresses, remove debris and complete to finish grade each portion of the work.  Once the work is complete, clear debris and finish the entire site to smooth, uniform slopes presenting a neat and workmanlike appearance.  Remove and dispose...

	3.9 TIME AND DISTANCE OF OPEN TRENCHES
	A. Perform the work so that trenches will remain open the minimum time required to accomplish the work.
	B. Do not begin trench excavating until appropriate compaction equipment is at the excavation site.
	C. The maximum permissible distance between backfilling/compaction operations and the end of newly installed pipe is 100 feet (30 m) in existing streets (and/or alleys) and 200 feet (60 m) in all other areas.
	D. The maximum distance between the newly installed pipe and the excavator is to be 100 feet (30 m) in existing streets (and/or alleys) and 200 feet (60 m) in all other areas.
	E. For each work group consisting of a trench excavator, a pipe laying crew, and a backfilling/compacting crew, the maximum allowable open ditch at any time is 200 feet (60 m) in existing streets (and /or alleys) and 400 feet (120 m) in all other areas.
	F. The maximum distance behind the end of the new pipe is 1,500 feet (460 m) for gravel surfacing replacement, base placement or pavement replacement.
	G. At the completion of each working day, fill all trenches and/or provide safety netting, Jersey barrier, and other barricades required for public safety.

	3.10  DRAINAGE CROSSINGS
	A. Where trenches are constructed in or across roadway ditches or other water courses, protect the backfill from surface erosion by adequate means.  Where the grade of the ditch exceeds 1 percent, prevent erosion by a suitable method approved by the E...
	B. Remove all material deposited in roadway ditches or other water courses crossed by the trench immediately after backfilling is completed and restore the section, grades, and contours of such ditches or water courses to their original conditions, in...


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. The following items constitute pay items for the work covered under this section.  Payment for these items is full compensation for providing all materials, tools, labor and equipment necessary to complete the item and all incidental work related t...

	4.2 TRENCH EXCAVATION AND BACKFILL
	A. No separate measurement and payment is made for TRENCH EXCAVATION AND BACKFILL.  Include all costs for this item in the unit price bid for pipe, complete in-place.
	B. The upper limit for the TRENCH EXCAVATION AND BACKFILL item is defined as the top of subgrade.  Details of the various types of surface restoration are found in the contract documents.

	4.3 TYPE 1 AND SELECT TYPE 1 PIPE BEDDING
	A. Include approved material for Type 1 and Select Type 1 Pipe Bedding in the pipe installation price.  No measurement or additional payment is made for furnishing or placing Type 1 and Select Type 1 Pipe Bedding materials.

	4.4 TYPE 2 BEDDING
	A. Approved material for Type 2 Pipe Bedding to replace soft or unsuitable material, is measured in cubic yards (cubic meters) of material furnished, in-place, for the depth directed.
	B. Payment for Type 2 Pipe Bedding is made at the contract unit price bid per cubic yard (cubic meter), which includes furnishing, placing and compacting the Type 2 Bedding material as specified and all other work necessary or incidental for completio...
	C. Payment quantity is based upon an excavation width of 2.0 feet (0,6 m) plus the outside pipe diameter with a minimum payment width of 3.5 feet (1.1 m).
	D. If Type 2 Bedding is placed without the engineer’s authorization, the Type 2 Bedding is a construction expedient solely for the contractor’s convenience and no payment for Type 2 Bedding is made.
	E. Payment will be made under: Type 2 Pipe Bedding – Per Cubic Yard (Cubic Meter)

	4.5 IMPORTED BACKFILL MATERIAL
	A. When satisfactory backfill material is not available within the project limits, backfill material imported from borrow sources outside the limits of the project site are measured in cubic yards of material furnished, in place (compacted), for the d...
	B. The trench width for measurement and payment is 2.0 feet (0.6 m) plus the outside pipe diameter, with a minimum payment width of 3.5 feet (1.1 m), measured between vertical planes for the depth required.
	C. Payment for imported backfill material is made at the contract unit price bid per cubic yard, which includes furnishing, placing and compacting the backfill material as specified and all other work necessary or incidental for completion of the item.
	D. No separate measurement and payment is made for this item when, in the engineer’s opinion, suitable surplus material is available within the project limits, in which case all costs for this item are to be included in the unit price bid for pipe, co...
	E. Payment for Imported Backfill will be made only if the Engineer determines surplus material is not available within the project limits.
	F. Payment is made under: Imported Backfill Material – Per Cubic Yard (Cubic Meter)

	4.6 EXPLORATORY EXCAVATION
	A. Measurement of this item is made for the actual time, to the nearest one-half hour, for which the equipment and personnel are used and authorized by the Engineer for actual exploratory excavation and backfilling operations, including standby time b...
	B. Payment is made at the contract unit price per hour, which includes providing the equipment on-site, with operator and fuel.  Where exploratory excavation is outside of planned excavation limits, payment also includes any time required for compacti...
	C. Surfacing repair will be paid separately, if required.
	D. Payment will be made under: Exploratory Excavation – Per Hour.

	4.7 GEOTEXTILE FABRIC
	A. Measurement and payment for geotextile fabric shall be by the linear foot of trench.
	B. Payment for this item is full compensation for providing all materials, tools, labor and equipment necessary to complete the item and all incidental work related thereto, whether specifically mentioned herein or not.

	END OF SECTION
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Protecting existing trees and vegetation to remain.
	2. Removing trees and other vegetation.
	3. Clearing and grubbing.
	4. Topsoil stripping.
	5. Removing above-grade site improvements.
	6. Disconnecting, capping or sealing, and abandoning site utilities in place.
	7. Disconnecting, capping or sealing, and removing site utilities.

	B. Related Sections include the following:
	1. Division 1 Section "Construction and Temporary Facilities" for temporary utilities, temporary construction and support facilities, temporary security and protection facilities, and environmental protection measures during site operations.
	2. Division 2 Section "Earthwork" for soil materials, excavating, backfilling, and site grading.
	3. Division 2 Section "Seeding" for finish grading, including placing and preparing topsoil for lawns and planting.


	1.3 DEFINITIONS
	A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of subsoil, clay lumps, ...

	1.4 MATERIALS OWNERSHIP
	A. Except for materials indicated to be stockpiled or to remain Owner's property, cleared materials shall become Contractor's property and shall be removed from the site.

	1.5 SUBMITTALS
	A. Photographs or videotape, sufficiently detailed, of existing conditions of trees and plantings, adjoining construction, and site improvements that might be misconstrued as damage caused by site clearing.
	B. Record drawings according to Division 1 Section "Closeout Procedures."
	1. Identify and accurately locate capped utilities and other subsurface structural, electrical, and mechanical conditions.


	1.6 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by authorities having jurisdiction.

	B. Improvements on Adjoining Property:    Work on adjoining properties is not included in the scope of this project.
	C. Salvageable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	D. Notify utility locator service for area where Project is located before site clearing.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. Satisfactory Soil Materials:  Requirements for satisfactory soil materials are specified in Division 2 Section "Earth Work."
	1. Obtain approved borrow soil materials off-site when satisfactory soil materials are not available on-site.  The Engineer will make the determination of unsuitable soil.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Provide erosion-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Locate and clearly flag trees and vegetation to remain or to be relocated.
	D. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 TREE PROTECTION
	A. Erect and maintain a temporary fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.  Remove fence when construction is complete.
	1. Do not store construction materials, debris, or excavated material within drip line of remaining trees.
	2. Do not permit vehicles, equipment, or foot traffic within drip line of remaining trees.

	B. Do not excavate within drip line of trees, unless otherwise indicated.
	C. Where excavation for new construction is required within drip line of trees, hand clear and excavate to minimize damage to root systems.  Use narrow-tine spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as poss...
	1. Cover exposed roots with burlap and water regularly.
	2. Temporarily support and protect roots from damage until they are permanently relocated and covered with soil.
	3. Coat cut faces of roots more than 1-1/2 inches (38 mm) in diameter with an emulsified asphalt or other approved coating formulated for use on damaged plant tissues.
	4. Cover exposed roots with wet burlap to prevent roots from drying out.  Backfill with soil as soon as possible.

	D. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by Engineer.
	1. Employ a qualified arborist, licensed in jurisdiction where Project is located, to submit details of proposed repairs and to repair damage to trees and shrubs.
	2. Replace trees that cannot be repaired and restored to full-growth status, as determined by the qualified arborist.

	E. Transplant trees and vegetation indicated to be relocated to the location designated by the Engineer, in a manner approved by Engineer.
	1. Employ a qualified arborist or landscaping expert, licensed in jurisdiction where Project is located, to transplant trees and shrubs.
	2. Operation shall be completed in such manner as to protect the root wad of the tree or other vegetation.


	3.3 UTILITIES
	A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures before site clearing when requested by Contractor.
	1. Verify that utilities have been disconnected and capped before proceeding with site clearing.

	B. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.
	1. The Contractor shall work with the Owner will arrange to shut off indicated utilities when requested by Contractor.
	2. Arrange to shut off indicated utilities with utility companies.

	C. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:
	1. Notify Engineer not less than two weeks in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Engineer's written permission.

	D. Excavate for and remove underground utilities indicated to be removed.

	3.4 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new construction.  Removal includes digging out stumps and obstructions and grubbing roots.
	1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
	2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner where such roots and branches obstruct installation of new construction.
	3. Completely remove stumps, roots, obstructions, and debris extending to a depth of 18 inches (450 mm) below exposed subgrade.
	4. Use only hand methods for grubbing within drip line of remaining trees.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material, unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding 8-inch (200-mm) loose depth, and compact each layer to a density equal to adjacent original ground.


	3.5 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Strip surface soil of unsuitable topsoil, including trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain surface water.
	1. Do not stockpile topsoil within drip line of remaining trees.
	2. Dispose of excess topsoil as specified for waste material disposal.
	3. Stockpile surplus topsoil and allow for respreading deeper topsoil.


	3.6 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of existing pavement to remain before removing existing pavement.  Saw-cut faces vertically.


	3.7 DISPOSAL
	A. Disposal:  At the Contractors expense, remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials, including trash and debris, and legally dispose of them off Owner's property.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1 Specification Sections and Special Provisions apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Preparing subgrades for slabs-on-grade and lawns and grasses.
	2. Excavating and backfilling for buildings, buried tanks, structures and retaining walls.
	3. Drainage course for slabs-on-grade.
	4. Subsurface drainage backfill for walls.

	B. Related Sections include the following:
	1. Division 1 Section "Temporary Facilities and Controls" for temporary controls, utilities, and support facilities.
	2. Division 2 Section "Site Clearing" for temporary erosion and sedimentation control measures, site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	3. Division 2 Section 02221 “Trench Excavation and Backfill for Pipelines & Appurtenant Structures.
	4. Division 2 Section 02230 “Street Excavation, Backfill and Compaction”
	5. Division 2 Section “Flowable Fill” for controlled low strength material.
	6. Division 3 Section "Structural Concrete" for granular course if placed over vapor retarder and beneath the slab-on-grade.
	7. Divisions 2, 15, and 16 Sections for installing underground mechanical and electrical utilities and buried mechanical and electrical structures.


	1.3 DEFINITIONS
	A. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	B. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	C. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Engineer.  Authorized additional excavation and replacement material will be paid for according to Section 01275 “Measur...
	2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Engineer.  Unauthorized excavation, as well as remedial work directed by Engineer, shall be without additional compensation.

	D. Fill:  Soil materials used to raise existing grades.
	E. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material 1 cubic yard or more in volume that exceed a standard penetration resistance of 100 blows/2 inches when tested by an independent geotech...
	F. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	G. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or backfill immediately below subbase, drainage fill, or topsoil materials.
	H. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.4 SUBMITTALS
	A. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	1. Classification according to ASTM D 2487 of each on-site and borrow soil material proposed for fill and backfill.
	2. Laboratory compaction curve according to ASTM D 698 for each on-site and borrow soil material proposed for fill and backfill.

	B. When, in the opinion of the Engineer, the field soil conditions differ from those represented by the material test reports, new samples shall be taken by the Contractor and delivered to the testing agency for classification and laboratory compactio...

	1.5 QUALITY ASSURANCE
	A. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified according to ASTM E 329 to conduct soil materials and rock-definition testing, as documented according to ASTM D 3740 and ASTM E 548.

	1.6 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in writing by Engineer and then only after arranging to provide temporary utility services according to requirements indicated.
	1. Notify Engineer not less than two weeks in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Engineer's written permission.
	3. Contact utility-locator service for area where Project is located before excavating.

	B. Demolish and completely remove from site existing underground utilities indicated to be removed.  Coordinate with utility companies to shut off services if lines are active.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM or a combination of these groups; free of rock or gravel larger than 3 inches (75 mm)] in any dimension, debris, waste, frozen materials, vegetation, and other d...
	C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487, or a combination of these groups.
	D. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.
	E. Structural Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 10 percent passing a N...
	F. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0...
	G. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 3/4-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.
	H. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch (25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) si...
	I. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand.
	J. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.
	K. Fine grained Liner Subgrade:  Naturally or artificially graded mixture of soil with 100 percent passing a 1/2 inch sieve and 50 percent passing a No. 200 Sieve.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.
	B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from ground surface is specified in Division 2 Section "Site Clearing."
	C. Protect and maintain erosion and sedimentation controls, which are specified in Division 2 Section "Site Clearing," during earthwork operations.
	D. Provide protective insulating materials to protect subgrades and foundation soils against freezing temperatures or frost.

	3.2 DEWATERING
	A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.
	2. If required, install a dewatering system to keep subgrades dry and convey ground water away from excavations.  Maintain until dewatering is no longer required.


	3.3 EXPLOSIVES
	A. Explosives:  Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include soil materials, and obstructions.  No changes in the Contract Sum ...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. If rock is encountered within excavations, cease work in the area where rock is discovered until a time and materials change order for the extra work can be agreed upon by the Contractor, Owner and Engineer.  The work in the affected area will agai...


	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25 mm).  If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and oth...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Pile Foundations:  Stop excavations 6 to 12 inches (150 to 300 mm) above bottom of pile cap before piles are placed.  After piles have been driven, remove loose and displaced material.  Excavate to final grade, leaving solid base to receive concret...
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch (25 mm).  Do not disturb bottom of excavations intended as bearin...


	3.6 SUBGRADE INSPECTION
	A. Notify Engineer when excavations have reached required subgrade.
	B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Engineer, and replace with compacted backfill or fill as directed.

	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Engineer, without additional compensation.

	3.7 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction or utility pipe as directed by Engineer.


	3.8 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.9 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, damp proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.10 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under steps and ramps, use Structural Fill.
	3. Under building slabs, use Structural Fill.
	4. Under footings and foundations, use Structural Fill.
	5. Under and adjacent to retaining walls, use Structural Fill.
	6. In utility trenches within 5 feet of any retaining wall or foundation, use Structural Fill.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.11 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.12 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches (200 mm)] in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches (100 mm) in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Where backfill is to extend higher on one side than on the other, as indicated on the Plans, structural floor beams or other means of restraint shall be installed before such backfill is placed.  Should any deflection of the foundation wall result ...
	D. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698:
	1. Under structures, building slabs and steps, scarify and recompact top 12 inches (300 mm) of existing subgrade and each layer of backfill or fill soil material at 97 percent.
	2. Under lawn or unpaved areas, scarify and recompact top 6 inches (150 mm) below subgrade and compact each layer of backfill or fill soil material at 85 percent.


	3.13 GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Lawn or Unpaved Areas:  Plus or minus [1 inch (25 mm)]

	C. Grading inside Building and Structure Lines:  Finish subgrade to a tolerance of 1/2 inch (13 mm) when tested with a 10-foot (3-m) straightedge.

	3.14 SUBSURFACE DRAINAGE
	A. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of subdrainage trench.  Place a 6-inch (150-mm) course of filter material on subsurface drainage geotextile to support subdrainage pipe.  Encase subdrainage pipe in a minimum ...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 698


	3.15 DRAINAGE COURSE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade and under water storage reservoir floors as follows:
	1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place drainage course 6 inches (150 mm) or less in compacted thickness in a single layer.
	3. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.
	4. Compact each layer of drainage course to required cross sections and thicknesses to not less than 95 percent of maximum dry unit weight according to ASTM D 698.


	3.16 FIELD QUALITY CONTROL
	A. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	B. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and frequencies:
	1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least 1 test for every 1000 sq. ft. or less of building slab, but in no case fewer than 3 tests.
	2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for each [100 feet (30 m)] or less of wall length, but no fewer than 2 tests.

	C. When testing reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil to depth required; recompact and retest until specified compaction is obtained.

	3.17 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off Owner's property.



	02378-Riprap.pdf
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This work consists of furnishing and placing riprap rock for bank protection, slope protection, drainage structures, and erosion control.

	1.2 SUBMITTALS
	A. Material Test Reports: From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:


	PART 2 -  PRODUCTS
	2.1 RIPRAP
	A.
	A. Furnish riprap as indicated on the Drawings and according to the following table.
	A. Furnish hard, durable, angular rock that is resistant to weathering and water action and free of organic or other unsuitable material.  Do not use shale, rock with shale seams, rounded stone or boulders from a streambed source, or porous rock that ...
	B. Furnish riprap free of overburden, spoil, sand, dust, organic materials, excessive cracks, mineral lenses and intrusions, or other impurities.
	C. The riprap shall have a percentage loss of not more than ten percent (10%) after five (5) cycles when tested in accordance with AASHTO T104 when sodium sulfate is used or more than fifteen percent (15%) when magnesium sulfate is used.
	D. The stone will be accepted on a visual basis by the Engineer.  Submit a sample for approval before placing riprap.
	E. The riprap must be furnished from a pit or quarry that is approved by the Montana Department of Environmental Quality or demonstrated to be exempt.


	PART 2 -  EXECUTION
	2.1 SUBGRADE PREPARATION
	A. Cut, fill, compact, and grade the subgrade surfaces to the lines and grades as shown on the Drawings prior to placing riprap, filter aggregate, bedding, or geotextiles.
	B. Prepare subgrade surfaces to be reasonably smooth and free of mounds, dips, or windrows.
	A.
	A.
	A.
	C. Install geotextile, conforming to MPWSS Section 02110 as modified by Section 00950 of these Specifications, to maintain separation of rock material from underlying soil.  Place geotextile so that it conforms closely to the subgrade but is not stret...

	2.2 PLACING RIPRAP
	A.
	A.
	A. Place riprap to its full thickness in one operation to avoid displacing the underlying material.  Do not place riprap material by methods that cause segregation or damage to the prepared surface.  Place or rearrange individual rocks by mechanical o...


	PART 3 -  MEASUREMENT AND PAYMENT
	3.1 GENERAL
	A. See Section 01275: Measurement and Payment.



	02615 - Interior Piping, Valves, and Acc..pdf
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	1.2 REFERENCES
	1.3 SHOP DRAWINGS AND SUBMITTALS
	1.4 CONTRACTOR QUALIFICATIONS

	PART 2 -  MATERIALS
	2.1 GENERAL
	2.2 Pipe Materials
	2.3 Valves
	D. Butterfly Valves
	1. Butterfly valves shall be manufactured in accordance with the latest revision of AWWA C504, Class 150B and conform to NSF Standard 61.
	2. Valve bodies shall be constructed of ASTM A126, Class B cast iron for flanged valves or ASTM A48, Class 40 for wafer style. Flanged valves shall be fully faced and drilled in accordance with ANSI Standard B16.1, Class 125.
	3. Rubber body seats shall be of one piece construction, simultaneously molded and bonded into a recessed cavity in the valve body. Seats may not be located on the disc or be retained by segments and/or screws. For wafer style valves, the seat shall c...
	4. Valve bearings shall be of a self-lubricating, nonmetallic material to effectively isolate the disc-shaft assembly from the valve body. Metal-to-metal thrust bearings in the flow stream are not allowed.
	5. The disc shall be a lens-shaped design to afford minimal pressure drop and line turbulence.  Discs shall be retained by stainless steel pins which extend through the full diameter of the shaft to withstand the specified line pressure up to valve ra...
	6. Valve shafts shall be of stainless steel type 304. At the operator end of the valve shaft, a shaft seal utilizing “V” type chevron packing shall be utilized. “O” ring and/or “u” cup packing is not allowed.
	7. All surfaces of the valve interior shall be clean, dry and free from grease before painting. The valve interior and exterior, except for disc edge, rubber seat and finished portions shall be evenly coated with an NSF61 approved 2-part liquid epoxy....
	8. Manual actuators shall be of the traveling nut, self-locking type and shall be designed to hold the valve in any intermediate position between fully open and fully closed without creeping or fluttering. Actuators shall be equipped with mechanical s...

	E. Globe Style Check Valves
	1. Furnish globe style check valves with cast iron bodies, a bronze seat, a bronze plug, and a helical or conical, stainless steel spring.
	2. Assure the flow area through the body of the valve is equal to or greater than the cross-sectional area of the equivalent pipe size.
	3. The valve plug is to be center guided at both ends with a through, integral shaft and is spring loaded for guaranteed silent shut off operations.  Assure seat and plug are hand replaceable in the field for ease of maintenance.
	4. Furnish globe style check valves as manufactured by APCO, Cla-Val, Valmatic  or an approved equivalent.

	F. Air/Vacuum Valves
	1. Furnish air/vacuum valves capable of venting large quantities of air through the discharge orifice when the pump starts, closing tightly when liquid enters the valve body, and permitting large quantities of air to reenter through the orifice when t...
	2. The main valve parts are a body, cover, baffle, float, and seat.  Assure the baffle shields the float from direct impact of air and water to prevent premature float closure.  Assure the seat slip fits into the baffle or cover and lock in place with...
	3. Include a water diffuser, shrouding the entire float and baffle assembly, to prevent water from slamming the float shut.
	4. Outlets are to be threaded.
	5. Furnish air/vacuum valves as manufactured by APCO, Cla-Val, Valmatic or an approved equivalent.


	2.4 Meters
	2.5 COUPLINGS
	2.6 PRESSURE GAUGES
	2.7 MISCELLANEOUS

	PART 3 -  EXECUTION
	3.1 GENERAL
	3.2 PIPING
	3.3 VALVES, EQUIPMENT, and ACCESSORIES


	02665-HDPE Pipe.pdf
	PART 1 -   GENERAL
	A. Furnish and install high density polyethylene (HDPE) pipe and fittings including manholes, service lines, and other appurtenant structures as specified in the Contract and this section.  Pipe strength classifications are specified on the plans, lis...
	A. Standard Drawing No. 02660-2: Water and Sewer Main Separation
	A. HDPE pipe thermal fusion welding and installation must be done by a firm or individual(s) having demonstrated satisfactory certification and performance history in the installation of HDPE pipe.  If subcontracted, the firm or individual(s) will be ...
	B. Submit the following information within 5 calendar days of the Bid Opening.
	C. Failure by a prospective Bidder to submit the required information within the allotted time will be deemed a material irregularity, which may result in the bid being determined non-responsive and rejected.
	D. The information provided will be evaluated by the Owner and Engineer to determine if the experience and qualifications submitted are adequate to perform the work.  The Owner and Engineer’s interpretation of Contractor or Subcontractor’s ability to ...
	E. The information may be submitted to the Engineer up to 10 days before the bid opening for prequalification.

	PART 2 -   PRODUCTS
	A. Furnish all HDPE piping as specified in the Contract Documents and meeting the materials and testing requirements of this Section.  Furnish all fittings of the same material and design as the specified piping.  Furnish the pipe sizes and strength c...
	B. References to ASTM, or AASHTO designation, means the latest revision at the time of call for bids.
	C. Assure all pipe is clearly marked with type, class and/or thickness as applicable.  Assure lettering is legible and permanent under normal handling and storage conditions.
	D. Furnish a manufacturer’s certification for all pipe and fittings, certifying that the pipe and fittings meet the contract requirements.
	A. Furnish HDPE pipe meeting AWWA C901 or C906 and ASTM D3350, with a material code of PE 3408, a cell classification of 345464C and a DR of 11, or with a material code of PE 4710, a cell classification of 445574C, and a PC of 160 DR of 13.5
	B. Assure HDPE pipe is manufactured with an ultraviolet (UV) stabilizer.
	C. Furnish pipe with iron pipe size (IPS) outside diameters.  Assure dimensions and workmanship meet ASTM F714 requirements for nominal diameters of 4 inches (100 mm) or greater and ASTM D3035 for nominal diameters smaller than 4 inches (100 mm).
	D. Assure all HDPE pipe used in potable water applications is NSF approved.
	A. Use tee or wye fittings for connecting service lines of the same material, construction, and joint design as the main pipe.
	B. Furnish special fittings meeting the Contract Documents.
	A. Thermally fuse HDPE pipe and fittings by one of the following types of thermal fusion per the manufacturer’s recommended procedures:  butt fusion, saddle fusion, or socket fusion.
	B. Thoroughly clean all pipe segments prior to fusing to assure no HDPE pieces remain in the pipe (these pieces may clog air valves).
	C. HDPE pipe and fittings may be joined together through the use of electrofusion fittings with the Engineer’s approval.
	D. Join HDPE pipe and fittings to other materials with flange adapters with back-up rings, mechanical couplings designed for connecting HDPE pipe and fittings to another material, or mechanical joint adapters.  Consult the manufacturer of the joining ...

	PART 3 -   EXECUTION
	A. Excavation and Backfill
	B. Responsibility for Materials
	C. Handling of Pipe
	D. Laying Pipe
	E. Tolerances
	A. Butt Fusion
	B. Saddle/Sidewall Fusion
	A. Flanged Connections for HDPE Pipe
	B. Mechanical Compression Joints for HDPE Pipe
	A. Hydrostatic and Leakage Testing for Force Mains
	B. Cleaning, Disinfection, and Testing Water Mains
	A. Assure horizontal and vertical separation between water mains and sewer mains meeting the details on Standard Drawing No. 02660-2.
	A. When crossing under, over, or within six feet of culverts that are open to the air, or in cases where less than six feet of cover is provided, provide insulation on new water mains the full width of the trench excavation.
	B. Furnish 2 inch thick Styrofoam HI brand plastic foam insulation (Blue Board) with tongue and groove joints or an approved equivalent.  Friction fit the joints and secure with an adhesive according to the manufacturer’s recommendations.
	C. Place a 6 mil polyethylene sheeting over the insulation, lapping any joints a minimum of 12 inches.
	D. Place a 6 inch sand cushion above and below the insulation.

	PART 4 -   MEASUREMENT AND PAYMENT

	02821-chain link fence.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Chain-Link Fences:  Industrial
	2. Gates:  Swing


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show locations, components, materials, dimensions, sizes, weights, and finishes of components.  Include plans, gate elevations, sections, details of post anchorage, attachment, bracing, and other required installation and operationa...


	PART 2 -  PRODUCTS
	2.1 CHAIN-LINK FENCE FABRIC
	A. General:  Height indicated on Drawings.  Comply with ASTM A 392, CLFMI CLF 2445, and requirements indicated below:
	1. Steel Wire Fabric:  Metallic coated 9 gauge wire with a diameter of 0.148 inch (3.76 mm), galvanized after weaving (GAW).
	a. Mesh Size:  2 inches (50 mm).
	b. Metallic (Zinc) Coating:  ASTM A 392, Type II.

	2. Selvage:  Twisted top and knuckled bottom.


	2.2 INDUSTRIAL FENCE FRAMING
	A. Posts and Rails:  Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC round pipe, and the following:
	1. Group:  IC, round steel pipe, yield strength 50,000 psi (345 MPa)
	2. Coating for Steel Framing:
	a. Metallic coating.



	2.3 TENSION WIRE
	A. General:  Provide horizontal tension wire at bottom of fence fabric.
	B. Metallic-Coated Steel Wire:  0.177-inch- (4.5-mm-) diameter, marcelled tension wire complying with ASTM A 817 and ASTM A 824.
	1. Metallic Coating:  Type III, Zn-5-Al-MM alloy.


	2.4 INDUSTRIAL SWING GATES
	A. General:  Comply with ASTM F 900 for swing gate types.
	1. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1083 and ASTM F 1043 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 900 and the following:
	1. Gate Fabric Height:  2 inches (50 mm) less than adjacent fence height.
	2. Leaf Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel:  1.66 inches (42 mm) round, full weight


	C. Frame Corner Construction:
	1. Welded and 5/16-inch diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider].

	D. Extended Gate Posts and Frame Members:  Extend gate posts and frame end members above top of chain-link fabric at both ends of gate frame 14 inches (300 mm) as required to attach barbed wire assemblies.
	E. Hardware:  Latches permitting operation from both sides of gate, hinges, center gate stops and keepers for each gate leaf more than 5 feet (1.52 m) wide.  Fabricate latches with integral eye openings for padlocking; padlock accessible from both sid...
	F. Gate stops: Post and hardware to retain gate in open position.

	2.5 FITTINGS
	A. General:  Comply with ASTM F 626.
	B. Finish:
	1. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. (366 g /sq. m) zinc.
	2. Aluminum:  Mill finish.


	2.6 BARBED WIRE
	A. Zinc-Coated Steel Barbed Wire:  Comply with ASTM A 121; 12.5 gauge 4-point round barbs spaced not more than 5 inches (127 mm) o.c..

	2.7 FENCE GROUNDING
	A. Conductors:  Bare, solid wire for No. 6 AWG and smaller; stranded wire for No. 4 AWG and larger.
	1. Material above Finished Grade:  Copper.
	2. Material on or below Finished Grade:  Copper.
	3. Bonding Jumpers:  Braided copper tape, 1 inch (25 mm) wide, woven of No. 30 AWG bare copper wire, terminated with copper ferrules.

	B. Connectors and Grounding Rods:  Comply with UL 467.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Install chain-link fencing to comply with ASTM F 567 and more stringent requirements specified.
	B. Post Excavation:  Drill or hand-excavate holes for posts to diameters and spacings indicated, in firm, undisturbed soil.
	C. Post Setting:  Set posts in concrete at indicated spacing into firm, undisturbed soil.
	1. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or tamp for consolidation.  Protect aboveground portion of posts from concrete splatter.

	D. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull posts at changes in horizontal or vertical alignment.
	E. Line Posts:  Space line posts uniformly at 10 feet (3 m) o.c.
	F. Post Bracing and Intermediate Rails:  Install according to ASTM F 567.  Install braces at end and gate posts and at both sides of corner and pull posts.
	G. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.
	H. Top Rail:  Install according to ASTM F 567.
	I. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 2 inches (50 mm) between finish grade or surface and bottom selvage, unless otherwise indicated.
	J. Tie Wires:  Attach wire per ASTM F 626.  Bend ends of wire to minimize hazard to individuals and clothing.
	K. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence opposite the fabric side. Peen ends of bolts or score threads to prevent removal of nuts.
	L. Barbed Wire:  Uniformly spaced, angled toward security side of fence.  Pull wire taut and install securely to extension arms and secure to end post or terminal arms.

	3.2 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-resistant or concealed means.  Install ground-set items in ...

	3.3 GROUNDING AND BONDING
	A. Fence Grounding:  Install at maximum intervals of 1500 feet (450 m).
	B. Fences within 100 Feet (30 m) of Buildings, Structures, Walkways, and Roadways:  Ground at maximum intervals of 750 feet (225 m).
	1. Grounding Method:  At each grounding location, drive a grounding rod vertically until the top is 6 inches (150 mm) below finished grade.  Connect rod to fence with No. 6 AWG conductor.  Connect conductor to each fence component at the grounding loc...

	C. Bonding Method for Gates:  Connect bonding jumper between gate post and gate frame.
	1. Connections:  Make connections so possibility of galvanic action or electrolysis is minimized.



	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. See Section 01275: Measurement and Payment.



	02824-Fence (Barbed & Farm).pdf
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This work consists of furnishing and constructing fencing consisting of barbed wire or a combination of barbed wire and woven wire (farm fence), and gates as shown on the Drawings.

	1.2 SUBMITTALS
	A. The Contractor shall provide Manufacturer’s product data on all materials used.  This includes, but is not limited to, wire, fasteners, post type and material, post treatment, and installation requirements.


	PART 2 -  MATERIALS
	2.1 FENCE MATERIAL
	A. Supply 2-point 12 ½ or 13 ½–gauge, class 1, zinc coated barbed wire meeting ASTM A121 requirements.  Barbs shall be spaced at a nominal 4-inches or 5-inches apart.
	B. Supply No. 12 ½ Grade 60, class 1, zinc coated woven wire fence material meeting ASTM A 116 requirements.  Provide 6-inch stay spacing.
	C. Use 9-gauge soft, class 1, smooth zinc coated wire.
	D. Use minimum 9-gauge “U" shaped staples, 1-3/4 inches long unless otherwise specified.
	E. Use Minimum 12 1/2 –gauge galvanized tie wire.  Commercial galvanized fasteners supplied with the wire may be used if approved by the Engineer.

	2.2 POSTS
	A. Provide galvanized or painted metal posts and assemblies meeting ASTM A 702 requirements.  Provide 7 foot posts for corner, end, gate, pull, braces and brace rails.  Provide 6 foot posts for all line posts.
	B. Provide wooden posts from well seasoned, sound, and straight grained Western Larch, Lodgepole Pine, Ponderosa Pine, or Douglas Fir. All wooden line posts shall be 4-inches in diameter and all corner, brace, pull, end, and gate posts shall be 5-inch...

	2.3 GATES
	A. Furnish gates complete with all necessary hinges, latch, and drop-bar locking device for the type of gate specified.  Meet AWS specifications and the contract requirements for all welding.  Provide 1.90-inch O.D. tubular steel frame metal gates wit...
	B. At the locations shown on the drawings the contractor shall erect farm fence gates.  Farm fence gates shall consist of four (4) strands of barb wire placed between two (2) 3-inch diameter wooden posts.  Gate posts shall be placed with a 10-foot ope...

	2.4 MISCELLANEOUS
	A. Furnish deadman and anchor(s) meeting the requirements shown on the details.
	B. Bolts, nuts, fittings, hinges, and all other metal parts used shall be galvanized in meeting the specified ASTM specifications.


	PART 3 -  INSTALLATION
	3.1 FENCE PREPARATION
	A. Fence preparation consists of removal of vegetative and ground surface obstacles prior to actual fence installation.  For fence preparation, clear only those portions of brush, shrubs and vegetation interfering with the fence installation.  Cut off...

	3.2 POSTS AND BRACES
	A. Excavate post holes, footing excavations, and anchors as shown in the drawings.  Posts may be driven or excavated and backfilled in six-inch lifts and solidly tamped and compacted, plumb within 1/2-inch at the top, and aligned within one inch of al...

	3.3 FENCE WIRE
	A. After the posts, braces, and footings are set, place the woven wire and/or barbed wire, stretch it tightly, and fasten to the posts.  Apply tension following the wire manufacturer's recommendations with a mechanical or other approved wire stretcher...

	3.4 LOCATION
	A. The fence will be placed on the alignment shown in the drawings.

	3.5 ENTRANCE GATES
	A. The Contractor shall provide openings for all gates at the size and locations shown on the drawings.  The Contractor shall install the gates true and plumb.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. See Section 01275: Measurement and Payment.
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	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Work in this section consists of furnishing materials, supplies, labor, equipment and performing all operations in connection with finish grading of topsoil, and preparation thereof for seeding, fertilizing, maintenance and protection of all plante...

	1.2 QUALITY ASSURANCE
	A. Qualifications of Workmen
	1. Provide at least one person who shall be present at all times during execution of this portion of the work and who shall be thoroughly familiar with the type of materials being installed.  This person shall also be familiar with the best methods fo...


	1.3 PRODUCT HANDLING
	A. Protection
	1. Seed shall be delivered in original sealed packages bearing the Producer's guaranteed analysis of percentages of mixtures, purity, germination, weedseed content, and inert material.  Seed shall be labeled in conformance with the U.S. Department of ...
	2. Fertilizer shall be delivered to the site in the original, unopened containers bearing the manufacturer's guaranteed chemical analysis, name, trade name, trademark, and conformance with State and Federal laws.  In lieu of containers, materials may ...
	3. Seed and fertilizer shall be kept in dry storage away from contaminants.

	B. Samples and Certificates
	1. Certificates attesting that the following material meet the requirements specified, shall be submitted to the Engineer/Owner's Representative.
	a. Seed
	b. Fertilizer


	C. Replacements
	1. In the event of rejection of the seed, immediately make all replacements necessary to the approval of the Engineer/Owner's Representative and at no additional cost to the Owner.

	D. Schedule
	1. Install seed mixes during the specified time periods.  If special conditions exist that may warrant a variance in the specified plant dates or conditions, a written request shall be submitted to the Engineer/Owner's Representative stating the speci...



	PART 2 -  MATERIALS
	2.1 SEED
	A. General
	1. Contractor shall submit certification tags for approval.  All grass seed shall be:
	a. Free from noxious weed seeds and recleaned Grade A recent crop seed
	b. Treated with appropriate fungicide
	c. Delivered to the site in sealed containers with dealer's guaranteed analysis.


	B. The seed and seed mixture shall be of the same species as the vegetation that was disturbed.  The Contractor shall submit his proposed seed mix to the Engineer for approval.

	2.2 FERTILIZER
	A. General
	1. Fertilizer to be spread on areas to be seeded shall be commercially prepared and shall contain the following percentages by weight:
	a. 16% Nitrogen
	b. 16% Phosphoric Acid
	c. 16% Potash


	B. Commercial fertilizer shall be complete, uniform in composition, dry and free flowing.  The fertilizer shall be delivered to the site in the original waterproof containers, each bearing the manufacturer's statement of analysis.


	PART 3 -  EXECUTION
	3.1 SURFACE CONDITION
	A. Inspection
	1. Prior to all work of this section, carefully inspect the installed work of all other trades and verify that all such work is complete to the point where this installation may properly commence.  Verify that seeding may be completed in accordance wi...

	B. Discrepancies
	1. In the event of discrepancy, immediately notify the Engineer/Owner's Representative.

	C. Do not proceed with installation in areas of discrepancy until all such discrepancies have been fully resolved.

	3.2 SEED BED PREPARATION
	A. Subgrade Preparation.
	1. Seed bed preparation shall pertain to the preparation of the surface of the ground to receive the seed.  The ground shall be prepared so as to remove or break down all debris, clods, stones, or other foreign matter larger than 6 inches.  Prior to d...

	B. Such debris, clods, rocks, and other material so removed shall be disposed of at the Contractor's expense.  Seed bed preparation shall not commence until the moisture conditions make the ground area and soil friable.

	3.3 TOPSOIL PLACEMENT
	A. Spreading
	1. Topsoil shall be spread evenly on the prepared areas to a minimum depth of 6 inches after machine compaction.  Spreading shall not be done when the ground or topsoil is frozen or excessively wet.  After spreading, any large, stiff clods or hard lum...

	B. Finish Grading
	1. Grade the areas to finish grades filling as needed or removing surplus dirt.  However the topsoil should be left in a roughened condition to better hold the seed.  All finish grades shall meet the approval of Engineer/Owner's Representative before ...

	C. Seed Bed Preparation
	1. After finishing grading or just before seeding, the areas to be seeded shall be loosened and disked to provide a rough and firm seed bed.  The intent is a texture capable of retaining water, seed, and fertilizer while remaining stable and allowing ...

	D. Fertilizer/Soil Amendments
	1. Application of fertilizer will be in one stage.  Prior to application of seed, fertilizer shall be applied at the rate of 100 lbs/acre.  Fertilizer shall be applied by broadcasting or drill methods, it shall be applied separately from the seed and ...

	E. Seeding
	1. Immediately prior to the application of the seed, the soil shall be loose to a depth of at least 1 inch and free from all material as specified.
	a. Seeding shall be done within the specified time periods and at the following rates:
	b. Seed mix shall be sown at a rate of 20 pounds per acre and shall be planted in the spring from April 1st to May 31st or in the fall from October 1st to November 15th.  Seed will be sown only if the Engineer determines that soil moisture is adequate...


	F. Methods
	1. Seeding by drill is required on all areas flatter than 4H:1V, however, broadcasting will be permitted in areas not accessible by drill.  Broadcast seeding shall not be used during adverse weather.
	a. Areas sown by broadcast methods will be visually inspected for uniformity of application.  Areas which fail to reveal an average of two seeds per square inch will be resown at no additional expense to the Owner.
	b. The applied seed, regardless of application, shall be covered by a soil thickness no greater than 1/2 inch.


	G. Seeding by Drill
	1. Seeding equipment used for applying grass seed must be designed, modified, or equipped to regulate the application rate and planting depth of grass seed.  Seed must be uniformly distributed in the drill hopper during the drilling operation.  All gr...

	H. Broadcast Seeding
	1. When seed is sown by broadcasting, exercise great care that a uniform distribution of seed is obtained.  Seeding shall be done on a still day using a hopper type seeder with one half of the seed for each area being sown at right angles to the other...


	3.4 MAINTENANCE
	A. General
	1. Maintain all Native grass seeded areas until a uniform plant coverage at a minimum density of 5 healthy plants per square foot is achieved and is free of excessive weed growth.  Maintain for 1 year after final inspection.

	B. Work Included
	1. Repair any portion of the surface that becomes gullied or otherwise damaged following seeding.

	C. Replacements
	1. Any area that fails to produce an adequate stand of grass cover shall be reseeded by Contractor at no additional expense to the Owner, provided that such failure is not caused by carelessness, neglect, or actual injury on the part of workmen of oth...
	2. Replacement required because of vandalism or other causes beyond the control of the Contractor are not part of the Contract.

	D. Extension of Maintenance Period
	1. Continue the maintenance period at no additional cost to the Owner until all previously noted deficiencies have been corrected at which time the final inspection shall be made.
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	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This section covers items required by the Plans to be of wood construction except wood doors and shall include the following:

	1.2 QUALITY ASSURANCE
	A. The Contractor shall provide sufficient workmen and supervisors who shall be present at all times during execution of this portion of the work, and who shall be thoroughly familiar with the type of construction involved and the materials and techni...

	1.3 SUBMITTALS
	A. The Contractor shall submit complete specifications, data, and catalog cuts and drawings covering all materials and items found under this section.

	1.4 PROTECTION AND STORAGE
	A. Lumber and finish carpentry items shall be protected and kept under cover, both in transit and at the jobsite.  Lumber shall be carefully stacked on suitable supports in a manner which will insure proper ventilation and drainage.  Finish carpentry ...


	PART 2 -  MATERIALS
	2.1 LUMBER
	A. American Standard Lumber conforming to PS 20, moisture content 19 percent or less; sized dry
	B. Structural Dressed - Southern pine or Douglas fir, S4S; structural joists and planks, No. 2 & BTR; studs, stud grade
	C. Pressure Treated - Structural lumber, pressure treated with non-watersoluble preservative in accordance with AWPA C2, except that creosote treatment will be acceptable for buried members only.  Roof nailers and cants shall be treated with pentachlo...

	2.2 REDWOOD
	A. Construction Grade

	2.3 PLYWOOD OR OSB PANELS
	A. Roof & Wall sheathing - APA rated sheathing, Exposure 1, 7/16 inch.

	2.4 GLULAMS
	A. Materials, Manufacture and Quality Assurance
	B. Trademarks

	2.5 FASCIA & EAVE TRIM 26 Gauge galvanized steel to match roof.
	2.6 WOOD TRIM (inside)  1 X White Pine
	2.7 BASEBOARD TRIM   4" Vinyl cove base
	2.8 FASTENERS
	A. Nails - Galvanized or aluminum coated
	B. Bolts & Nut - ASTM A307, galvanized ASTM A153, cadmium-plated ASTM A165 Type NS or zinc-plated ASTM A164 Type GS
	C. Wood Screws - 18-8 stainless steel
	D. Gypsum Board Fasteners - Bugle head screws 1 5/8"

	2.9 OTHER MATERIALS
	A. Polyethylene Film - Fed Spec L-P-378, Type I, 6 mil

	2.10 ROOF VENTS
	A. Continuous roof vent to match roofing

	2.11 TRUSSES
	A. Lumber:
	B. Metal Connector Plates:

	2.12 VAPOR BARRIER
	A. 6 mil polyethylene

	2.13 WEATHER BARRIER
	A. “Tyvek” or equal; 30 pound asphalt saturated felt
	B. Other materials necessary for the completion of the work shall conform to the requirements of other sections of these Specifications or conform to industry standards for the type of material and use thereof.

	2.14 MATERIAL QUALITY
	A. The Contractor shall provide quality materials for the work.  All lumber with excessive warp, twist, bow, or other defects; all plywood with excessive blows, voids, delaminations or other defects; and other substandard products will be rejected whe...


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. All carpentry work shall be constructed square, plumb, straight and in general conformance with the Plans.  The Contractor shall notify the Engineer of any necessary adjustments or modifications necessary to join, fit or assemble the work as requir...

	3.2 ROUGH CARPENTRY
	A. The Contractor shall perform all framing operations normal to the fabrication and erection indicated on the Plans and shall install all backing or bracing necessary to accommodate or support utilities, accessories or other items of work.
	B. All horizontal members shall be set with the crown up.  Horizontal beams or joists shall not be notched, bored or cut for utilities, ducts or conduits, except as approved by the Engineer.
	C. All bearings and beam seats shall be finished to provide full bearing and even support to the structural member.
	D. Bridging consisting of two-inch by three-inch nominal wood cross bracing, metal bridging of equal strength, or solid blocking shall be installed between joists where the span exceeds eight feet.
	E. Structural lumber in exterior locations; lumber in contact with concrete, masonry, earth or water; and all wood nailers shall be pressure treated unless otherwise specified.
	F. Structural dressed lumber blocking shall be provided between studs in gypsum wallboard partitions at toilet partitions, toilet accessories, wall-type door bumpers, and other similar locations.  Blocking required shall be sufficient to securely anch...
	G. Wood purlins shall be centered and straight and of sufficient length to cover no less than three supports.
	H. Partitions and studwalls shall have single-length studs with a treated bottom plate and double interlocking top plates.  Cross bracing shall be provided at corners and across hallways of walls otherwise unsupported at the top.  Corners shall be fra...
	I. Full-height walls shall be framed to extend to the roof diaphragm.  An airtight seal shall be provided at the diaphragm between the framing member or plate and the metal roof deck using caulking or deck foam closures as required.

	3.3 FINISH CARPENTRY
	A. The Contractor shall use qualified finish craftsmen for all finish carpentry work.  Only qualified materials will be accepted.  All rejected materials shall be removed from the site immediately.
	B. Finish carpentry items and millwork shall be shop made and assembled, and shall be delivered to the jobsite in a clean, undamaged condition.  Workmanship in connection with finished carpentry shall conform to the best standards of the trade and s...
	C. Finish woodwork shall be installed plumb and level, straight and true, but shall not be installed until the areas are enclosed and dry.  Woodwork shall be fitted and scribed to other finished work with tight, straight joints.  Woodwork shall be bli...
	D. Finish woodwork shall be cleaned and sanded parallel to the grain prior to finishing as covered in the painting section.  All prefinished work shall be inspected and touched up as required.

	3.4 FASTENING
	A. The Contractor shall provide fasteners properly selected for the material to be fastened and the substrate to which the material will be attached, designed to develop the proper and adequate strength commensurate with the use.
	B. Nails shall be common or box, conforming to the above paragraph.  All nailing shall be done without splitting the wood.  Pre-bored holes shall be used as required.  All split wood shall be replaced.
	C. Bolts shall be installed in holes bored straight and true from one side only.  Holes shall be 1/16 inch larger than the bolt.  Washers shall be used on the head of the nut where bearing is against a wood surface.
	D. Screws and lag bolts shall be screwed into pre-bored holes the same size as the root of the thread with an enlarged hole for the shank.  Wood screws shall be countersunk and puttied over.  Lag screws shall be made up tight without stripping.  Pound...
	E. All other fastening shall be as per the International Building Code unless otherwise indicated on the Drawings.
	F. Backing shall be provided at all mitered fascia joints.  Joist hangers and rafter connectors shall be utilized at all plate connections.

	3.5 TRUSSES
	A. Trusses shall be factory-built and shall require a licensed engineer's stamp of approval for the design for the truss.  The truss shall be designed for the following loads conditions:
	B. Appropriate point loads shall be taken into account during truss design.
	C. Trusses shall be of the open web type to allow for installation of duct work.  Truss depth shall be sufficient to allow for required insulation "R" - values as indicated on the drawings.
	D. Care shall be taken in truss assembly and placement to prevent splitting and cracking of the truss members.  Defective assemblies will be rejected whether or not they have been installed.  Trusses shall be fastened to the top plate using H-1 Simpso...
	E. Any framing plan differing from those shown on the Drawings shall be submitted to the Engineer for approval prior to construction.
	F. Trusses shall be handled during manufacturing, delivery and by the Contractor at the job site so as not to be subjected to excessive bending.
	G. Trusses shall be unloaded in a manner so as to minimize lateral strain. Trusses shall be protected from damage that might result from on-site activities and environmental conditions. Trusses shall be handled in such a way so as to prevent toppling ...
	H. Contractor shall be responsible for the handling, installation, and temporary restraint/ bracing of the Trusses in a good workmanlike manner and in accordance with the recommendations set forth in the latest edition of BCSI.
	I. Apparent damage to Trusses, if any, shall be reported to Truss Manufacturer prior to erection.
	J. Trusses shall be set and secured level and plumb, and in correct location. Each Truss shall be held in correct alignment until specified permanent restraint and bracing is installed.
	K. Cutting and altering of Trusses is not permitted. If any Truss should become broken, damaged, or altered, written concurrence and approval by a Registered Design Professional is required.
	L. Concentrated loads shall not be placed on top of Trusses until all specified restraint and bracing has been installed and decking is permanently nailed in place. Specifically avoid stacking full bundles of plywood or other concentrated loads on top...
	M. Truss Submittals and any supplementary information provided by the Truss Manufacturer shall be provided by the Contractor to the individual or organization responsible for the installation of the Trusses.
	N. Trusses shall be permanently restrained and braced in a manner consistent with good building practices as outlined in BCSI and in accordance with the requirements of the Construction Documents. Trusses shall furthermore be anchored or restrained to...
	A. Materials used in temporary and permanent restraint and bracing shall be furnished by Contractor.
	O.



	07920-Sealants.pdf
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This section covers all caulking and sealing of joints as required to provide a positive barrier against passage or air and/or moisture.

	1.2 SUBMITTALS
	A. Manufacturers' data for all sealants must be submitted to the Engineer before their use in the work.


	PART 2 -  MATERIALS
	2.1 SEALANTS
	A. Two component sealants shall be rubber-based compound.  Each color and class of sealants shall be the product of a single manufacturer selected from the following, or shall be equal products as approved in advance by the Engineer:
	1. Class "A" (for non-traffic bearing horizontal surfaces).  SEALANTS shall be “Sikaflex 2C SL” by Sika Corporation; "Paramastic" as manufactured by Parr, Inc.,
	2. Class "B" (for vertical surfaces).  SEALANTS shall be “Sikaflex 2C NS" by Sika Corporation;

	B. Single components sealants shall be silicone-based.  Each color and class of sealant shall be the product of a single manufacturer selected from the following, or shall be equal products approved in advance by the Engineer:
	1. Interior Wet or Moist Locations (showers, locker rooms, etc.)  Sealants shall be: Dow Corning 786 Mildew Resistant Silicone Sealant; G.E. Silicone II Kitchen and Bath sealant
	2. Interior/Exterior General Waterproofing and sealing (Door and window frames, metal panels, etc.)
	3. Sealants shall be:  Dow Corning 791 Silicone Perimeter Sealant; G.E. Silicone II Sealant or equal.

	C. Colors for each sealant installation shall be approved by the Engineer from standard colors normally available from the specified manufacturers.  If the standard color approved by the Engineer is not available from the approved manufacturer except ...

	2.2 PRIMERS
	A. The Contractor shall use only those primers that are nonstaining, have been tested for durability on the surfaces to be sealed, and are specifically recommended for this installation by the manufacturer of the sealants used.

	2.3 BACKUP MATERIALS
	A. Only those backup materials which are specifically recommended for this installation by the manufacturer of the sealants used and which are nonabsorbent and nonstaining shall be used by the Contractor.
	1. Closed-cell resilient urethane or polyvinyl-chloride foam;
	2. Closed-cell polyethylene foam;
	3. Closed-cell sponge of vinyl or rubber;
	4. Polychloroprene tubes or beads;
	5. Polyisobutylene extrusions; or
	6. Oil-less dry jute.


	2.4 BOND-PREVENTIVE MATERIALS
	A. The Contractor shall use one of the following bond-preventing materials.  The particular material used shall be the one best suited for the application as recommended by the manufacturer of the sealants used.
	1. Polyethylene tape, pressure-sensitive adhesive, with the adhesive required only to hold tape to the construction materials as indicated;
	2. Aluminum foil; or
	3. Wax paper.


	2.5 MASKING TAPE
	A. The Contractor shall provide a masking tape for masking around joints.

	2.6 OTHER MATERIALS
	A. All other materials not specifically described but required for complete and proper caulking and installation of sealants shall be first quality of their respective kinds, new, and subject to the approval of the Engineer.


	PART 3 -  EXECUTION
	3.1 INSPECTION
	A. The Contractor shall examine the areas and conditions under which the work covered by this section will be performed.  Conditions which may be detrimental to the proper and timely completion of the work shall be corrected by the Contractor.  The Co...

	3.2 PREPARATION
	A. Concrete surfaces.  All concrete surfaces in contact with sealants shall be dry, sound and well brushed and wiped free from dust.  Solvent shall be used to remove oil and grease, and the surface shall then be wiped with clean rags.  Where surfaces ...
	B. Steel surfaces.  Steel surfaces in contact with sealants shall be sandblasted.  If sandblasting would not be practical or would damage adjacent finishes, the metal shall instead be scraped or wire-brushed to remove mill scale.  Solvent shall be use...

	3.3 INSTALLATION OF BACKUP MATERIAL
	A. The Contractor shall use only the backup materials recommended by the manufacturer of the sealants and approved by the Engineer for the particular installation.  The backup material shall be compressed 25 to 50 percent to provide a positive and sec...

	3.4 PRIMING
	A. The Contractor shall use only the primer recommended by the manufacturer of the sealants and approved by the Engineer for the particular installation.  The primer shall be applied in strict accordance with the manufacturer's recommendations, as app...

	3.5 BOND-BREAKER INSTALLATION
	A. The Contractor shall install an approved bond-breaker where recommended by the manufacturer of the sealants and where directed by the Engineer.  The material shall be installed in strict accordance to the manufacturer's recommendations, as approved...

	3.6 INSTALLATION OF SEALANTS
	A. General.  Before beginning to install sealants in each joint, the Contractor shall verify the joint type according to the details on the Plans, and shall verify that the required proportion of width of joint to depth of joint has been secured.
	B. Equipment.  Sealants shall be applied under pressure with a hand- or power-actuated gun or other appropriate means.  Guns shall have a nozzle of appropriate size and shall provide sufficient pressure to completely fill the joints as designed.
	C. Masking.  The Contractor shall thoroughly and completely mask all joints where the appearance of sealants on adjacent surfaces would be objectionable.
	D. Installation of sealants.  The sealants shall be installed in strict accordance with the manufacturer's recommendations.   All joints shall be thoroughly filled to the recommended depth.
	E. Tooling.  The Contractor shall tool all joints to the profile shown on the details in the Drawings.
	F. Cleanup.  The Contractor shall remove all masking tape immediately after the joints have been tooled.  Adjacent surfaces shall be cleaned of sealants as the installation progresses.  The Contractor shall use a solvent or cleaning agent as recommend...
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	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This section covers hollow metal doors and frames.  All doors shall be insulated steel, full flush-type doors except as otherwise shown or specified.

	1.2 WORKMANSHIP
	A. The finished work shall be strong and rigid, neat in appearance, and free from defects.  Molded members shall be fabricated straight and true with corner joints well formed, and with fastenings concealed where practicable.

	1.3 SUBMITTALS
	A. The Contractor shall submit complete detail drawings of each door type showing elevations, frame details, identification, typical and special construction details, methods of assembly, hardware requirements, material characteristics, joints, connec...


	PART 2 -  MATERIALS
	2.1 DOOR MATERIALS
	A. Door materials shall meet the following requirements:

	2.2 FRAMES
	A. Door frames shall be formed of steel to the sizes and shapes required.  Metal for door frames shall not be lighter than 14 gauge, except 16-gauge frames may be used if jambs are grouted full height.  Joints in frames shall be mitered and butted, an...
	B. Hardware Provisions.  Frames shall be prepared at the factory for the specified hardware.  Frames shall be mortised, reinforced, drilled and tapped for mortised hardware, and shall be reinforced for surface-applied hardware.  Cover boxes shall be ...
	C. Wall & Floor Anchors.  Metal anchors of the sizes and shapes required for the adjoining type of wall construction shall be provided.  Jamb anchors shall be fabricated from steel, with thickness not less than the gauge used for frames.  Anchors shal...

	2.3 HOLLOW METAL DOORS
	A. Doors indicated on the Plans as flush hollow metal, including doors with glazed and louvered openings, shall be as specified herein unless otherwise indicated on the plans.  Doors shall be prepared to receive the hardware specified in the finish ...
	B. Sizes & Clearances.  Doors shall be 1-3/4 inches thick, full flush type, of the sizes and design indicated.  Clearances for doors, except fire doors, shall be 1/8 inch at jambs andl heads, 1/4 at meeting stiles of pairs of doors, and 3/4 inch at bo...
	C. Construction.  Doors shall have 18-gauge seamless outer sheets except as noted on plans.  Side edges of doors shall be flush and closed watertight, with all seams either mechanically interlocked, continuously welded, or spot welded at four-inch cen...
	1. With interlocking vertical channels or z-shaped members, not less than 20 gauge, at six-inch spacing and welded to outer face sheets; or
	2. A continuous truss of 28-gauge sheet metal welded to outer face sheets.

	D. Hardware Provisions.  Doors shall be mortised, reinforced, drilled and tapped for mortised hardware.  Reinforcing units shall be provided for locksets.  Reinforcing plates shall be provided for mortised and surface-applied hardware in at least the ...

	2.4 FINISH
	A. A primer shall be applied to all surfaces of ferrous metal furnished under this section.  Metal surfaces shall be cleaned and given phosphate or equivalent treatment to assure maximum corrosion protection and paint adherence.  A dip or spray coat o...

	2.5 GENERAL
	A. Doors, frames and appurtenances shall be furnished and installed as specified herein and in accordance with the details and arrangements indicated on the Plans.

	2.6 STEEL DOOR SCHEDULE

	PART 3 -  EXECUTION
	3.1 FRAMES
	A. General - All miters and joints shall form flush, hairline joints, utilizing concealed fastenings where practicable.  Where the use of exposed screws, bolts or rivets cannot be avoided, heads shall be countersunk and finished to match adjacent work.
	B. Hardware Provisions - Frames shall be prepared at the factory for the specified hardware.  Frames shall be mortised, reinforced, drilled, and tapped for mortised hardware and shall be reinforced for surface-applied hardware.  Cover boxes shall be p...
	C. Connections and Fasteners - All standard and special clips, angles, and other connection or attachment members shall be furnished as indicated, specified, or required for proper installation.

	3.2 DOORS
	A. Workmanship - Doors shall be rigid, neat in appearance, and free from defects.  Molded members for glazed doors shall be formed straight and true, with joints coped or mitered, well formed, and in true alignment.  All welded joints on exposed surfa...
	B. Sizes and Clearances - Doors shall be 1 3/4 inches thick, of the sizes and design indicated.  Clearances for doors shall be 1/8 inch at jambs and heads, 1/4 inch at meeting stiles of pairs of doors, and 3/4 inch at bottoms unless otherwise indicate...
	C. Hardware Provisions - Doors shall be mortised, reinforced, drilled, and tapped for mortised hardware, and reinforced as required for surface-applied hardware.  Reinforcing units shall be provided for locksets.  A threshold shall be provided at the ...

	3.3 ERECTION
	A. Door frames shall be erected plumb and true by skilled mechanics in accordance with the manufacturer's recommendations, subject to the following modifications.

	3.4 PROTECTION AND CLEANING
	A. Doors, frames and appurtenances shall be protected during fabrication, shipment, site storage, and erection to prevent damage to materials or finished work.  Damaged doors and framing members will be rejected and shall be replaced with undamaged un...
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	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1
	1.1 DESCRIPTION
	A.
	A. This section covers finish hardware for exterior and interior doors.

	1.1
	1.1 GENERAL
	1.2
	A. Equipment Building
	1. All door hardware shall be from the same manufacturer, and all locksets shall be keyed alike with two keys furnished for each lock, or a total of ten keys, whichever is less.


	1.1
	1.3 SUBMITTALS
	A.
	A. The Contractor shall submit a complete schedule of door hardware indicating the manufacturer's name, number and finish.

	1.1
	1.4 TEMPLATES
	A.
	A. Each hardware manufacturer shall deliver to the door and frame manufacturer a template for each item of mortised and surface-applied hardware.


	PART 1 -
	PART 2 -  MATERIALS
	1.1
	2.1 MANUFACTURERS
	1.1
	2.2 PRODUCTS
	A.
	A. Butt hinges.  Where doors are required to swing 180 degrees, hinges shall have sufficient throw to clear the trim.  Outswing exterior doors shall have non-removable pins.  Butts shall be heavy duty, 4-1/2" x 4-1/2" Stanley No. FBB179-26D or FBB179-...
	A.
	B. Locksets.  Locksets shall be heavy duty sets equal to Schlage No. D50PD-ATH-626 Entrance; D405-ATH-626 Restroom; D80PD-ATH-626 Storage/Mech.
	A.
	C. Latchsets.  Latchsets shall be heavy duty sets equal to Schlage No. D105-ATH-626.
	A.
	D. Closers.  Closers shall be full rack and pinion, hydraulic closers designed for use on exterior doors with hold-open device equal to LCN Series, as required.
	A.
	E. Bumpers.  Bumpers shall be wall-mounted on all interior doors swinging into a wall or partition.  Floor- or slab-mounted bumpers shall be provided on exterior doors to prevent door swing beyond 120 degrees or to point 4" before obstruction.
	A.
	F. Threshold.  Thresholds shall be equal to Pemko extruded aluminum thresholds, sized to match the door.
	A.
	G. Miscellaneous.  Miscellaneous items not specifically described but required for a complete and proper installation shall be high-quality materials selected by the Contractor, subject to the approval of the Engineer.

	1.1
	2.3 HARDWARE SCHEDULE
	A.
	A. Hardware shall be furnished in accordance with the following schedule.  Doors are listed by opening numbers with a complete set of hardware listed for each opening.
	A.
	B. Substitutions.  Hardware is identified by manufacturer's name and catalog number.  Similar hardware of other makes will be considered, provided full information is furnished with the request, including the manufacturer's name and catalog number.  T...
	A.
	C. Finish.  Hardware shall in general have a Satin Chrome finish.  Door closers and brackets shall have a primed finish.  Machine screws, bolts, and other exposed attachments shall be finished to match hardware.
	A.
	D. Fire Door Hardware.  All locksets, latchsets, and closers for fire doors shall be listed by, and shall bear the label of, Underwriter's Laboratories for the corresponding fire door rating.
	A.
	E. Manufacturers.  Items indicated in the hardware schedule identify products required for each opening.  Equivalent products of the other listed manufacturers will be acceptable, provided the basic requirements of type, function, and materials are met.

	2.4 HARDWARE SCHEDULE

	PART 1 -
	PART 3 -  EXECUTION
	1.1
	3.1 DELIVERIES
	A.
	A. All items shall be stocked sufficiently in advance to ensure their availability and orderly installation into the work.

	1.1
	3.2 PACKAGING
	A.
	A. Each item of hardware shall be packaged separately in an individual container complete with screws, keys, special wrenches, instructions, and installation templates necessary for accurately locating, setting, adjusting, and attaching hardware.  Eac...

	1.1
	3.3 INSTALLATION
	A.
	A. Hardware items shall be accurately fitted, securely applied, carefully adjusted, and lubricated in accordance with the manufacturer's instructions.
	A.
	B. Location.  Before hardware is installed, the locations of mortise preparations and hardware reinforcements shall be checked and any necessary revisions made.  Unless otherwise directed by the Engineer, the locations of hardware items shall be in ac...
	A.
	C.  Thresholds.  Thresholds shall have ends notched to fit the frame profile and shall be field-drilled to receive flush bolts where required.  Where fastened to concrete, thresholds shall be anchored with 5/16-inch stainless steel flat head countersu...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Interior gypsum board.
	2. Exterior gypsum board for ceilings and soffits.
	3. Tile backing panels.


	1.3 SUBMITTALS
	A. Product Data:  Manufacturer’s data and certifications for each type of product indicated.
	B. LEED Submittals:  For Credit EQ 4.1, manufacturers' product data for adhesives used to laminate gypsum board panels to substrates, including printed statement of VOC content.

	1.4 QUALITY ASSURANCE
	A. Moisture- and Mold-Resistant Assemblies:  Provide and install moisture- and mold-resistant glass-mat gypsum wallboard products with moisture-resistant surfaces complying with ASTM C 630 and ASTM C 1177 where indicated on Drawings and in all locatio...
	B. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	C. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	1.5 STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against damage from weather, condensation, direct sunlight, construction traffic, and other causes.  Stack panels flat to prevent sagging.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install interior products until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 PANELS, GENERAL
	A. Size:  Provide in maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.2 INTERIOR GYPSUM BOARD
	A. General:  Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable to type of gypsum board indicated and whichever is more stringent.
	1. Basis-of-Design Product:  The design for each type of gypsum board and related products is based on G-P Gypsum products named.  Subject to compliance with requirements, provide the named product or a comparable product by one of the following:
	a. American Gypsum Co.
	b. National Gypsum Company.
	c. CertainTeed Gypsum
	d. USG Corporation.


	B. Regular Type:
	1. Basis-of-Design Product:  G-P Gypsum; "ToughRock Gypsum Board."
	2. Thickness:  1/2 inch. (or as noted)
	3. Long Edges:  Tapered.

	C. Type X:
	1. Basis-of-Design Product:  G-P Gypsum; "ToughRock Fireguard Gypsum Board."
	2. Thickness:  5/8 inch.
	3. Long Edges:  Tapered.

	D. Type C:
	1. Basis-of-Design Product:  G-P Gypsum; " ToughRock Fireguard C Gypsum Board."
	2. Thickness:  As required by fire-resistance-rated assembly indicated on Drawings.
	3. Long Edges:  Tapered.

	E. Moisture and Mold Resistant Type:
	Moisture and Mold Resistant type with moisture-resistant surfaces;  G-P's "DensArmor Plus Paperless Interior Panel" panels, which have coated glass-mat facings and comply with both ASTM C 36/C 36M and ASTM C 1177/C 1177M.
	Mold Resistant type; USG's "SHEETROCK Brand HUMITEK" panels and National Gypsum's "XP Wallboard," which are both paper faced and comply with ASTM C 36/C 36M.
	1. Basis-of-Design Product:  G-P Gypsum; "DensArmor Plus Paperless Interior Panel”
	2. Core:  1/2 inch or 5/8 inch Type X as noted.
	3. Long Edges:  Tapered.


	2.3 EXTERIOR GYPSUM BOARD FOR CEILINGS AND SOFFITS
	A. Exterior Gypsum Soffit Board:  ASTM C 931/C 931M or ASTM C 1396/C 1396M, with manufacturer's standard edges.
	1. Basis-of-Design Product:  The design for each type of gypsum board and related products is based on G-P Gypsum products named.  Subject to compliance with requirements, provide the named product or a comparable product by one of the following:
	a. American Gypsum Co.
	b. USG Corporation.
	c. Certain Teed Gypsum

	2. Core:  1/2 inch, regular type or 5/8 inch Type X as noted.

	B. Glass-Mat Gypsum Sheathing Board:  ASTM C 1177/C 1177M.
	1. Product:  Subject to compliance with requirements, provide "Dens-Glass Gold" by G-P Gypsum.
	2. Core:  1/2 inch regular type or 5/8 inch, Type X as noted.
	3. Long Edges:  Square.


	2.4 GYPSUM TILE BACKING PANELS
	A. Water-Resistant Gypsum Backing Board:  ASTM C 630/C 630M or ASTM C 1396/C 1396M.
	1. Basis-of-Design Product:  The design for each type of gypsum board and related products is based on G-P Gypsum products named.  Subject to compliance with requirements, provide the named product or a comparable product by one of the following:
	a. American Gypsum Co.
	b. National
	c. USG Corporation.
	d. Certain Teed

	2. Core: 1/2 inch regular type or 5/8 inch Type X as indicated on Drawings.

	B. Glass-Mat, Water-Resistant Backing Board with Water-Resistant Coating:
	1. Complying with ASTM C 1178/C 1178M.
	a. Product:  Subject to compliance with requirements, provide "DensShield Tile Backer" by G-P Gypsum.

	2. Core: 1/2 inch (12.7 mm), regular type or 5/8 inch (15.9 mm), Type X as indicated on Drawings.
	3. Long Edges:  Square.

	C. Glass-Mat Water-Resistant Tile-Backing Panel:
	1. Complying with ASTM C1177/C 1177M.
	a. Product:  Subject to compliance with requirements, provide "DensArmor Plus Paperless Interior Panel" by G-P Gypsum.

	2. Core:  1/2 inch), regular type or 5/8 inch Type X as indicated on Drawings.


	2.5 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	1. Shapes:
	a. Cornerbead.
	b. Bullnose bead.
	c. LC-Bead:  J-shaped; exposed long flange receives joint compound.
	d. L-Bead:  L-shaped; exposed long flange receives joint compound.
	e. U-Bead:  J-shaped; exposed short flange does not receive joint compound.
	f. Expansion (control) joint.
	g. Curved-Edge Cornerbead:  With notched or flexible flanges.


	B. Exterior Trim:  ASTM C 1047.
	1. Shapes:
	a. Cornerbead.
	b. LC-Bead:  J-shaped; exposed long flange receives joint compound.
	c. Expansion (Control) Joint:  One-piece, rolled zinc with V-shaped slot and removable strip covering slot opening.



	2.6 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Basis-of-Design Product:  "G-P Gypsum; ToughRock Tape"
	2. Interior Gypsum Wallboard:  Paper.
	3. Exterior Gypsum Soffit Board:  Paper.
	4. Glass-Mat Gypsum Wallboard:  Paper or 10-by-10 glass mesh.
	5. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh.
	6. Tile Backing Panels:  As recommended by panel manufacturer.

	C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling:  At open joints and damaged surface areas, use setting-type taping compound.
	a. Basis-of-Design Product:  G-P Gypsum; ToughRock Sandable Setting Compound.

	2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use manufacturer’s recommended joint compound.
	a. Basis-of-Design Product:  G-P Gypsum; “ToughRock Ready Mix All-Purpose Joint Compound."
	b. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat:  For second coat, use setting-type, sandable topping and drying-type, all-purpose compound as needed and as recommended by manufacturer.
	a. Basis-of-Design Product:  G-P Gypsum; "ToughRock Sandable Setting Compound ToughRock Ready Mix All-Purpose Joint Compound, or ToughRock Ready Mix Topping Joint Compound."

	4. Finish Coat:  For third coat, use setting-type, sandable topping, and drying-type, all-purpose compound as needed and as recommended by manufacturer.
	a. Basis-of-Design Product:  G-P Gypsum; "ToughRock Sandable Setting Compound, ToughRock Ready Mix All-Purpose Joint Compound, and ToughRock Ready Mix Topping Joint Compound."


	D. Joint Compound for Exterior Applications:
	1. Basis-of-Design Product:  G-P Gypsum; "ToughRock Setting Compound."
	2. Exterior Gypsum Soffit Board:  Use setting-type taping compound and setting-type, sandable topping compound.
	3. Glass-Mat Gypsum Sheathing Board:  As recommended by sheathing board manufacturer.

	E. Joint Compound for Tile Backing Panels:
	1. Basis-of-Design Product:  G-P Gypsum; "ToughRock Setting Compound."
	2. Water-Resistant Gypsum Backing Board:  Use setting-type taping compound and setting-type, sandable topping compound.
	3. Glass-Mat, Water-Resistant Backing Panel:  As recommended by backing panel manufacturer.
	4. Glass-Mat Gypsum Wallboard:  As recommended by wallboard manufacturer.
	5. Cementitious Backer Units:  As recommended by backer unit manufacturer.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames and framing, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels.  Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opp...
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch- wide joints to install sealant.

	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 1/4- to 1/2-inch wide spaces at these locations, and trim edges with edge trim where edges of panels are exposed.  Seal joints...
	H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	I. Wood Framing:  Install gypsum panels over wood framing, with floating internal corner construction.  Do not attach gypsum panels across the flat grain of wide-dimension lumber, including floor joists and headers.  Float gypsum panels over these mem...
	J. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at perimeters and through penetrat...

	3.3 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Regular Type:  As indicated on Drawings.
	2. Type X:  Where required for fire-resistance-rated assembly.
	3. Type C:  Where required for specific fire-resistance-rated assembly indicated.
	4. Flexible Type:  As indicated on Drawings. Apply in double layer at curved assemblies.
	5. Moisture- and Mold-Resistant Type:  As indicated on Drawings.

	B. Single-Layer Application:
	1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to framing, unless otherwise indicated.
	2. On partitions/walls, apply gypsum panels  unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of panels.
	b. At stairwells and other high walls, install panels horizontally, unless otherwise indicated or required by fire-resistance-rated assembly.

	3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate edge joints over furring members.
	4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.

	C. Multilayer Application:
	1. On ceilings, apply gypsum board indicated for base layers before applying base layers on walls/partitions; apply face layers in same sequence.  Apply base layers at right angles to framing members and offset face-layer joints 1 framing member, 16 i...
	2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically (parallel to framing) with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with ...
	3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least one furring member.  Locate edge joints o...
	4. Fastening Methods:  Fasten base layers and face layers separately to supports with screws.

	D. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a substrate (other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum board manufacturer's written recommendations and temporari...

	3.4 APPLYING EXTERIOR GYPSUM PANELS FOR CEILINGS AND SOFFITS
	A. Apply panels perpendicular to supports, with end joints staggered and located over supports.
	B. Install with 1/4-inch  open space where panels abut other construction or structural penetrations.
	1. Fasten with corrosion-resistant screws.
	2. Calk to seal.


	3.5 APPLYING TILE BACKING PANELS
	A. Water-Resistant Gypsum Backing Board:  Install at showers, tubs, and where indicated.  Install with 1/4-inch gap where panels abut other construction or penetrations.
	B. Glass-Mat, Water-Resistant Backing Panel:  Comply with manufacturer's written installation instructions and install at locations indicated to receive tile.  Install with 1/4-inch gap where panels abut other construction or penetrations.
	C. Cementitious Backer Units:  ANSI A108.11, install at locations indicated to receive tile.
	D. Areas Not Subject to Wetting:  Install regular-type gypsum wallboard panels to produce a flat surface except at showers, tubs, and other locations indicated to receive water-resistant panels.
	E. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a uniform plane across panel surfaces.

	3.6 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Interior Trim:
	1. Cornerbead:  Use at outside corners unless otherwise indicated.
	2. Bullnose Bead:  Use where indicated.
	3. LC-Bead:  Use at exposed panel edges as needed.
	4. L-Bead:  Use where indicated.
	5. U-Bead:  Use at exposed panel edges as needed.
	6. Curved-Edge Cornerbead:  Use at curved openings.

	C. Exterior Trim:  Install in the following locations:
	1. Cornerbead:  Use at outside corners.
	2. LC-Bead:  Use at exposed panel edges as needed.

	D. Aluminum Trim:  Install in locations as needed or as indicated on Drawings.

	3.7 FINISHING GYPSUM BOARD
	A. General.  The Contractor shall inspect all areas to be joint treated, making sure that the gypsum wallboard fits snugly against the supporting framework.  In areas where joint treatment and compound finishing will be performed, the temperature shal...
	B. The joint treatment and finishing compound shall be applied by machine or hand tools.  A minimum drying time of 24 hours between coats shall be provided.  Additional drying time shall be provided in poorly ventilated areas.
	C. Embedding Compound.  Embedding compound shall be applied to gypsum wallboard joints and fastener heads in a thin, uniform layer.  The compound shall be spread not less than three inches wide at the joints.  The reinforcing tape shall then be center...
	D. Finishing Compound.  After the embedding compound is thoroughly dry and has been completely sanded, a coat of finishing compound shall be applied to all joints and fastener heads.  This coat shall be feathered to not less than 12 inches wide.  Whe...

	3.8 CORNER TREATMENT
	A. Internal Corners.  Internal corners shall be treated as specified for joints, except that the reinforcing tape shall be folded length-wise through the middle and fitted neatly into the corner.
	B. External Corners.  Corner beads fitting neatly over the corner and secured with the same type fasteners used for applying the wallboard shall be installed on external corners.  The fasteners shall be spaced approximately six inches on centers and ...

	3.9 OTHER METAL TRIM
	A. General.  The Plans do not attempt to show all locations and all requirements for metal trim in connection with the work of this section.  The Contractor shall carefully study the Plans and the installation and shall provide in place all metal tri...
	B. Installation.  Metal trim shall be installed in strict accordance with the manufacturer's recommended methods of installation; however, no less embedment and finishing than specified above for corner treatment shall be provided.

	3.10 APPLYING TEXTURE FINISHES
	A. Surface Preparation and Primer:  Prepare and apply primer to gypsum panels and other surfaces receiving texture finishes.  Apply primer to surfaces that are clean, dry, and smooth.
	B. Texture Finish Application:  Mix and apply finish using powered spray equipment, to produce a uniform texture matching approved mockup and free of starved spots or other evidence of thin application or of application patterns.
	C. Prevent texture finishes from coming into contact with surfaces not indicated to receive texture finish by covering them with masking agents, polyethylene film, or other means.  If, despite these precautions, texture finishes contact these surfaces...

	3.11 PROTECTION
	A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	B. Remove and replace panels that are wet, moisture damaged, and mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.


	3.12 CLEANUP
	A. The Contractor shall use all necessary care during the execution of this portion of the work to prevent scattering of gypsum wallboard scraps and dust and to prevent tracking of joint and finishing compound onto floor surfaces.  At the completion o...
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	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Work included.  This section includes the painting and finishing of all exterior and interior exposed surfaces listed on the Painting Schedule in Part Three of this section.
	B. Work not included.  This section does not include painting which is specified under other sections of this Specification.
	C. Definitions.  The term "paint", as used herein, means all coating systems materials including primers, emulsions, epoxies, enamels, sealers, fillers, and other applied materials whether used as primer, intermediate or finish coats.

	1.2 QUALITY ASSURANCE
	A. Qualifications of Workmanship.  The Contractor shall provide at least one person who shall be present at all times during the execution of the work of this section who shall be thoroughly familiar with the specified requirements and the materials a...
	B. Paint coordination.  The Contractor shall provide finish coats which are compatible with the prime coats used.  In addition, he shall review other sections of the Specifications as required to verify the prime coats to be used and to assure compat...

	1.3 SUBMITTALS
	A. The following submittals shall be required:
	1. A complete materials list of all items proposed to be furnished and installed under this section;
	2. Color chips for each proposed coating;
	3. Manufacturers' specifications and other data required to demonstrate compliance with the specified requirements; and
	4. Two copies of manufacturers' specifications, including paint analysis and application instructions for each material for information only.  In addition, the Contractor shall indicate by transmittal that a copy of each manufacturer's instructions ha...


	1.4 PRODUCT HANDLING
	A. Delivery of materials.  The Contractor shall deliver all materials to the job site in original, new and unopened containers bearing the manufacturer's name and label showing at least the following information:
	1. Name or title of the material;
	2. Fed. Sec. number, if applicable;
	3. Manufacturer's stock number;
	4. Manufacturer's name;
	5. Contents by volume for major constituents;
	6. Thinning instructions; and
	7. Application instructions.

	B. Storage of materials.  The Contractor shall provide proper storage to prevent damage to, and deterioration of, paint materials.
	C. Protection.  The Contractor shall use all means necessary to protect the materials of this section before, during, and after installation and to protect the work and materials of all other trades.
	D. Replacements.  In the event of damage, the Contractor shall immediately make all repairs and replacements necessary to the approval of the Engineer and at no additional cost to the Owner.

	1.5 JOB CONDITIONS
	A. Surface Temperatures.  The Contractor shall not apply solvent-thinned paints when the temperature of surfaces to be painted and the surrounding air temperature are below 45F, unless otherwise permitted by the manufacturer's printed instructions a...
	B. Weather conditions.  The Contractor shall not apply paint in snow, rain, fog, or mist; or when the relative humidity exceeds 85 percent; or to damp or wet surfaces, unless otherwise permitted by the manufacturer's printed instructions as approved ...

	1.6 EXTRA STOCK
	A. Amount.  Upon completion of the work of this section, the Contractor shall deliver to the Owner an extra stock equaling ten percent (10%) of each color, type and gloss of paint used on the work.
	B. Packaging.  The Contractor shall tightly seal each container and clearly label it with the contents and location used.

	1.7 MANUFACTURER'S RECOMMENDATIONS
	A. Unless otherwise specified herein, the coating manufacturer's printed recommendations and instructions for thinning, mixing, handling, applying, and protecting his coating materials, for preparation of surfaces for coating, and for all other proced...


	PART 2 -  MATERIALS
	2.1 PAINT
	A. Design.  The design is based on the use of paint products manufactured by Sinclair Paint Company, and the materials of that manufacturer are named in the Painting Schedule.  Equal products of Tnemec, Sherwin-Williams, Columbia, Pratt & Lambert or ...
	B. General.  The Contractor shall provide the best quality grade of the various types of coatings as regularly manufactured by paint materials manufacturers approved by the Engineer.  Materials not displaying the manufacturer's identification as a sta...
	C. Durability.  The Contractor shall provide paints of durable and washable quality.  Paint materials which will not withstand normal washing as required to remove pencil marks, ink, ordinary soil, and similar materials without showing discoloration, ...
	D. Colors and glosses.  The Contractor shall submit color sample to be used in the various types of paints specified, to the Engineer for selection and/or approval.
	E. Undercoats and thinners.  The Contractor shall provide undercoat paint produced by the same manufacturer as the finish coat.  Only those thinners recommended by the paint manufacturer shall be used, and only to the recommended limits.  Insofar as p...
	F. Standards.  The Contractor shall provide paint materials which meet or exceed the standards listed for each application in the Painting Schedule in Part Three of this section.

	2.2 APPLICATION EQUIPMENT
	A. General.  For application of the approved paint, the Contractor shall use only such equipment as is recommended for application of the particular paint by the manufacturer of the paint, and as approved by the Engineer.
	B. Compatibility.  Prior to the actual use of application equipment, the Contractor shall use all means necessary to verify that the proposed equipment is actually compatible with the material to be applied and that the integrity of the finish will no...

	2.3 OTHER MATERIALS
	A. All other materials not specifically described but required for a complete and proper installation of the work of this section shall be new, first quality of the respective kinds, and as selected by the Contractor subject to the approval of the En...


	PART 3 -  EXECUTION
	3.1 SURFACE CONDITIONS
	A. Inspection.  Prior to installation of the work of this section, the Contractor shall carefully inspect the installed work of all other trades and verify that all such work is complete to the point where this installation may properly commence.  Th...
	B. Discrepancies.  The Contractor shall not proceed in areas of discrepancy until all such discrepancies have been fully resolved.

	3.2 MATERIALS PREPARATION
	A. General.  The Contractor shall mix and prepare painting materials in strict accordance with the manufacturer's recommendations as approved by the Engineer.  Materials not in actual use shall be stored in tightly covered containers.  The Contractor...
	B. Stirring.  The Contractor shall stir all materials before application to produce a mixture of uniform density, and as required during the application of materials.  Any surface film that may form shall not be stirred into the material, but shall be...

	3.3 SURFACE PREPARATION
	A. General.  The Contractor shall perform all preparation and cleaning procedures in strict accordance with the paint manufacturer's recommendations, as approved by the Engineer.  The Contractor shall remove all removable items which are in place an...
	B. Preparation of wood surfaces.  The Contractor shall clean all wood surfaces until they are free from dirt, oil, and all other foreign substances.  All finish wood surfaces exposed to view shall then be smoothed, using the proper sandpaper.  Where s...
	C. Preparation of metal surfaces.  The Contractor shall thoroughly clean all metal surfaces until they are completely free from dirt, oil and grease.  On galvanized surfaces, solvent shall be used for the initial cleaning, and then the surface shall b...
	D. Preparation of concrete surfaces.   New concrete surfaces, including floors, which are to be painted shall be prepared by removing all dirt, dust, efflorescence, oil or grease stains, or other foreign substances, by wire or fiber brushing or scrubb...

	3.4 PAINT APPLICATION
	A. General.  The Contractor shall slightly vary the color of succeeding coats.  No additional coats shall be applied until the complete coat has been inspected and approved.  Only the inspected coats of paint will be considered in determining the num...
	B. Drying.  The Contractor shall allow sufficient drying time between coats.  This drying period shall be modified as recommended by the material manufacturer to suit adverse weather conditions.
	C. Brush Application.  The Contractor shall brush out and work all brush coats onto the surfaces in an even film.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, and other surface imperfections will not be acceptable.
	D. Spray Application.  The Contractor shall confine spray application to metal framework and similar surfaces where hand brush work would be inferior.  Whenever spray application is used, the Contractor shall apply each coat to provide the equivalen...
	E. Completed work.  The completed work shall match the approved samples for color, texture and coverage.  The Contractor shall remove, refinish or repaint all work not in compliance with specified requirements.

	3.5 MATERIALS
	A. PRIMERS AND PRETREATMENTS
	B. INTERMEDIATE AND FINISH PAINTS

	3.6 MANUFACTURER REFERENCE
	A. Coating materials herein specified by name and/or manufacturer are intended to demonstrate the design intent and define the type and quality of coating desired.  Other coating of equal quality will be allowed only after appropriate submittals have ...

	3.7 PAINTING SCHEDULE
	A. The following schedule lists paints for prime, intermediate and finish coats for surfaces to be painted.   All exposed surfaces including sides and edges shall be painted.  Painting systems shall conform to the finish schedules on the Drawings.  Al...
	B. Metal Surfaces
	1. Exposed surface of shop-primed structural steel and steel framing members, motors, drives, pumps, equipment, and equipment enclosures, except galvanized surfaces, exterior locations.
	2. Exposed surfaces of shop-primed structural steel, steel framing members, motors, drives, pumps, equipment, and equipment enclosures, except galvanized surfaces, interior locations.
	3. All exposed surfaces of cast iron and steel piping, hatches and miscellaneous accessories inside buildings and above grade outdoors, including valves, fittings, flanges, bolts, supports, guardposts, steel doors, and accessories therefore, railings,...
	4. All exposed surfaces of electrical conduit inside buildings, except banks of conduits in multiple layers hung from ceilings, including fittings, boxes, supports, and accessories therefore, after proper priming.
	5. All metal surfaces, unless otherwise specified, which will be submerged or buried, all or in part, including valves, valve boxes, weir plates, and scum baffles, but excluding piping laid in the ground and similar locations.
	6. All metal harness anchorage for buried piping and all aluminum surfaces in contact with concrete.

	C. Concrete and Masonry Surfaces
	1. Concrete surfaces below grade, outside surfaces.
	2. Interior concrete floors
	3. Masonry Surface Above Grade.

	D. Miscellaneous Surfaces
	1. Gypsum Wallboard.
	2. Interior wood trim.
	3. Exposed vent, misc. piping, etc.
	4. Other


	3.8 SURFACES NOT TO BE COATED
	A. The following listed items will not require coating:
	1. Finished hardware, except where primed for paint
	2. Prefinished heating units and electrical panels
	3. Prefinished siding
	4. Prefinished roofing
	5. Steel members constructed of A588 weathering steel
	6. Galvanized metal, except fasteners, piping and electrical conduit
	7. Anodized aluminum or aluminum
	8. All concrete surfaces except for outside surfaces of below grade walls.
	9. Stainless steel, brass, bronze and chrome plated items
	10. Items having factory finish other than prime coat only, conforming to these specifications.
	11. Equipment nameplates
	12. Exposed sections of machined shafts on motors, drives, etc.
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	A. The assembled submersible turbine pumps shall be Goulds Model No. 35GS15CBM or approved equivalent. The pumps must be able to supply a design flow of 30gpm with one pump out of operation and a total head of 170 ft.
	B. Electrical Service to the Pump motors shall be 230V, Three (3) Phase
	C. Pump motors shall be 3-phse and controlled by VFDs.  Single phase electrical service shall be converted to 3-phase.
	D. Pumps controller shall operate the pumps in a duplex, alternating configuration.
	E. Pump controller shall provide auto or hand operation.
	F. Pump controller shall provide adjustable system pressure settings with a minimum range of 20 psi to 60 psi
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	PART 1 -  GENERAL
	A. This specification covers the construction and placing of precast concrete utility buildings.
	B. The building shall have a shake textured concrete roof and wood textured sides and be delivered either modular or in one piece with a 6-inch thick concrete structural floor.
	C. Building shall be manufactured by Missoula Concrete, Glacier Precast Concrete, or approved equal.
	D. This section includes the performance criteria, materials, design, production, and erection of architectural precast concrete for the entire project. The work performed under this Section includes all labor, material, equipment, related services, a...
	1.2 SUBMITTALS

	PART 2 -  SPECIFICATIONS
	PART 3 -  DESIGN CRITERIA
	A. The precast concrete utility building shall meet the following design criteria.  Calculations and Engineer’s stamped drawings are to be provided with submittal. .
	B. Snow Load
	C. Wind Load
	D. Upward and downward movement
	E. Earth Quake
	F. Tolerances
	G. Concrete Anchorages:
	H. Floor Loads:

	PART 4 -  MATERIALS
	A. Concrete - General
	B. Colored Concrete
	C. Cold Weather Concrete
	D. Hot Weather Concrete
	E. Concrete Reinforcement
	F. Sealers and Curing Compounds
	G. Insulation
	H. Caulking, Grout, Adhesive and Sealer
	I. Paint
	J. Steel Doors
	K. Door Hinges
	L. Door Hardware
	M. Door Louvers
	N. Doorstop
	O. Door Sweep
	P. Threshold

	PART 5 -  EXECUTION
	A. Mixing and Delivery of Concrete.
	B. Placing and Consolidating Concrete
	C. Finishing Concrete
	D. Cracks and Patching
	E. Curing and Hardening Concrete

	PART 6 -  FINISHING AND FABRICATION
	A. Structural Joints
	B. Painting
	C. Miscellaneous

	PART 7 -  QUALITY CONTROL AND INSPECTION
	A. Pre-pour inspection.
	B. Concrete Testing
	C. After Form Removal Inspection

	PART 8 -  INSTALLATION
	A. Scope of Work
	B. Materials
	C. Placement
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	PART 1:  GENERAL
	1.1 DESCRIPTION
	A. The Contractor shall be responsible for all labor, materials and equipment necessary for the design, fabrication, construction, disinfection and testing of a below-grade fiberglass reinforced potable water storage tank.  Only new tanks constructed ...
	B. Construction of the tank shall include fabrication, placement, cleaning, testing, disinfection, installation of all ladders, risers, safety equipment, and accessories as herein specified, ventilation, controls, piping, and connection to the water m...

	1.2 REFERENCES
	A. AWWA D120-84 Thermosetting Fiberglass-Reinforced Plastic Tanks.
	B. AWWA C652 Disinfection of Water-Storage Facilities.

	1.3 Governing Standards
	A. The tank shall be manufactured according to the requirements of ANSI/AWWA D 120-84(R89)
	B. The tank shall be manufactured with materials conforming to the requirements of FDA regulation Title 21 CFR 177.2420.
	C. The laminate materials used in the internal coating system shall conform to the requirements of NSF Standard 61.
	D. The raw materials used in the resin shall comply with FDA regulation Title 21 CFR, Parts 180-199, for use in contact with food.

	1.4 SUBMITTALS
	A. The Contractor shall submit to engineer 4 copies of shop drawings and 4 copies of manufacturer’s literature (including installation instructions).

	1.5 GUARANTEE
	A. All guarantees obtained by the Contractor from the manufacturer or installer of the storage tank and any included accessories not manufactured by the Contractor shall be obtained for the benefit of the Owner.


	PART 2:     PRODUCTS
	2.1 SINGLE-WALL FIBERGLASS UNDERGROUND TANKS
	A. Product-Storage Requirements:
	1. The tank must be vented to the atmosphere.
	2. Tank to be Xerxes or approved equivalent.
	3. Tank shall be specifically constructed to store potable water with NSF approval.

	B. Tank Dimensions:
	1. Tank shall have a minimum nominal capacity of 20,000 gallons.

	C. Loading Conditions – Tanks shall meet the following design criteria:
	1. External pressure: The tank shall exhibit a minimum 5:1 safety factor against buckling when empty, with a 6’ soil and hydrostatic burden over the top.
	2. Internal Load: Tank shall withstand 5 psi air pressure test with a minimum 5:1 safety factor.
	3. Tanks shall be designed to support accessory equipment such as ladders, drop tubes, etc. when installed according to manufacturer’s recommendations and limitations.
	4. Tank must maintain structural shape.  Deflect in diameter shall be less than 2% following installation backfill and compaction.

	D. Materials:
	1. Tank shall be manufactured with 100% resin and glass fiber reinforcement.  No sand fillers will be allowed.
	2. Tank is to be post cured.
	a. Post curing shall be performed at a temperature of at least 180  F for a minimum of 4 hours.
	b. Hot air for post cure shall be generated by heaters fired by a clean burning fuel or electricity.  Kerosene fired heaters shall not be used.



	2.2 ACCESSORIES
	A. Manway Access:
	1. The manway access shall be dimensioned and located as shown on the plans.
	2. Manway access shall have a hinged and lockable lid with a 2 inch minimum lip extending down over the barrel and shall be water tight.

	B. Ladders:
	1. Manway access shall be provided with a molded fiberglass internal ladder with fiberglass mounting brackets laminated in place.  Stainless steel attachment bolts shall be provided.
	2. Ladders for potable water tanks shall be manufactured with materials conforming to the requirements of NSF Standard 61.

	C. Piping and Fittings:
	1. The tank must be provided with a 4 inch galvanized vent.
	a. Vent shall terminate in an inverted U construction with the opening 36 inches above finished grade.
	b. Vent shall be covered with 24 mesh stainless steel screen.

	2. Tanks shall be capable of storing potable water not to exceed 150  F at the tank interior surface.
	3. The tank must be provided with a 2 inch galvanized overflow.
	a. Overflow shall open downward and be covered with 24 mesh stainless steel screen or as indicated on plans.

	4. All standard threaded fittings shall be NPT half couplings.
	5. Level float access port shall be locates as shown on the plans.  Port shall be a 2 inch diameter female NPT half coupling

	D. Lifting Lugs:
	1. The combined capacity of designated lifting lugs shall be 2 times the empty tank weight.


	2.3 PEA GRAVEL
	A. Provide pea gravel that is a mix of rounded particles, between the sizes of 1/8 inch and ¾ inch conforming to Paragraph 9.1 of ASTM C33.
	B. No more than 5% (by weight) of the pea gravel may pass through a No. 8 sieve.
	C. Assure the material is clean, free flowing, non-corrosive, inert, and free of ice, snow, or debris.


	PART 3:   EXECUTION
	3.1 INSTALLATION
	A. Tank shall be installed according to the current installation instructions provided by the tank manufacturer.

	3.2 TESTING
	A. Tanks shall be tested according to the current installation instructions provided with the tank or as outlined in these specifications
	B. Testing instructions and procedures:
	1. After tank installation, pressurize the tank to 5 psig and allow pressure to stabilize by adding or removing air as necessary.
	2. Close air-supply on the test manifold and disconnect the air-supply line.
	3. Monitor pressure for a minimum of 1 hour.
	4. Any leaks disclosed by this test shall be corrected in accordance with the manufacturer’s recommendations.


	3.3 DISINFECTION
	A. Disinfect tanks subject to the Engineer’s approval in accordance with AWWA C652, “Disinfection of Water-Storage Facilities”, and these specifications before placing tanks in service.
	B. The forms of chlorine that may be used, subject to the approval of the Engineer are:
	1. Liquid chlorine meeting the requirements of Section 4.2.1 of AWWA C652.  Use liquid chlorine only in combination with appropriate gas-flow chlorinators and ejectors.
	2. Sodium hypochlorite meeting the requirements of Section 4.2.2 of AWWA C652.
	3. Calcium hypochlorite (HTH) is not acceptable.

	C. Two methods of chlorination may be used, the continuous feed method per Section 4.3.1 of AWWA C652 or the solution coating method per Section 4.3.2 of AWWA C652.  The continuous feed method provides a 6 hour free chlorine residual of 10 mg/L, and t...
	1. Continuous Feed Method
	a. Fill the new tank to the overflow level at a constant, measured rate with water from the existing distribution system or another approved source.
	b. Continuously feed chlorine, at minimum 25 mg/L free chlorine, to the water entering the tank during filling through an appropriate valve located on the inlet pipe and near the tank.  Measure the chlorine concentration at regular intervals to assure...
	c. Apply liquid chlorine with a solution feed vacuum operated chlorinator in combination with a booster pump or through another approved method.  Apply sodium hypochlorite by means of a chemical feed pump designed for feeding chlorine solutions.
	d. Retain the chlorinated water in the new tank for a minimum of 6 hours after filling with chlorinated water.  At the end of the 6 hour period, demonstrated to the Engineer’s satisfaction a free chlorine residual of not less than 10 mg/L in the tank.

	2. Solution Coating Method
	a. Thoroughly coat the surfaces of all parts of the new tank that will come into contact with water with a solution of 200 mg/L available chlorine.  Apply the chlorine solution with suitable brushes or spray equipment.
	b. Maintain the contact between the disinfected surfaces and the strong chlorine solution for at least 30 minutes.  After the 30 minute period, fill the tank to the overflow level with water from the existing distribution system or another approved so...


	D. The “super chlorination” method outlined in Section 4.3.3 of AWWAC652 is not an acceptable method of disinfection.
	E. Final Flushing
	1. After filling the new tank and the required retention periods, reduce the chlorine to a concentration no higher than that in the existing distribution system by completely draining the tank and refilling with potable water or by a combination of ad...
	2. If draining the tank of the highly chlorinated water, add a reducing agent or otherwise thoroughly neutralize the chlorine residual in the water as required by Federal, State, or local environmental regulations.  Contact the proper authorities prio...

	F. Bacteriological Tests
	1. After final flushing and before the tank is placed in service, test a sample, or samples, collected from the tank for organisms.
	2. If the test for organisms is negative, the tank may be placed into service.

	G. If the initial sample indicates the presence of organisms, repeat the sampling and testing until two consecutive samples are negative for organisms.  Completely drain and re-disinfect the tank until approved results are obtained if two consecutive ...



	15505 HVAC.pdf
	PART 1 -  GENERAL
	A. This section covers the heating and ventilating systems, including all equipment, fittings, controls, ducts, devices, accessories, and appurtenances necessary for complete, properly operating systems.  Piping, pipe supports, valves, and accessories...
	A. Equipment furnished and installed under this section shall be fabricated, assembled, erected, and placed in proper operating condition in full conformity with the drawings, specifications, engineering data, instructions, and recommendations of the...
	B. Equipment furnished under this section shall be the standard product of the manufacturer.  Where two or more units of the same class of equipment are required, they shall be the product of a single manufacturer; however, all the component parts o...
	C. All equipment furnished under this section of the specifications which is provided with combination motor starters and disconnects shall be furnished by the mechanical contractor in compliance with the electrical section.
	D. Coordination.  The Contractor shall verify that each component of the system is compatible with all other parts of the system; that all piping, ductwork, materials, fans, and motor sizes are appropriate; and that all devices necessary for a properl...
	E. General Equipment Stipulations.  The General Equipment Stipulations shall apply to all equipment furnished under this section.
	F. Elevation.  All values given herein are for site conditions at an elevation of 4,800 feet above sea level.  It shall be the responsibility of the Contractor to meet stated specification requirements with all equipment.
	G. Metal Thickness.  Metal thicknesses and gages specified herein are minimum requirements.  Gages refer to US Standard gage.
	H. Anchor Bolts and Expansion Anchors.  All anchor bolts, nuts, washers, inserts, supports, and other accessories which are required for heating and ventilating work shall be furnished and installed.
	I. Shop Painting.  Unless otherwise specified, all ferrous sheet metal surfaces other than ductwork shall be given a rust-inhibiting treatment consisting of galvanizing or bonderizing followed by a rust-inhibitive primer and finish coat.  Surface fin...
	A. Except as modified or supplemented herein, all work covered by this section shall be performed in accordance with all applicable municipal codes and ordinances, laws, and regulations which pertain to such work.  In case of a conflict between these ...
	A. All equipment, ductwork, panels, and control equipment denoted by a symbol and an identifying number shall be provided with equipment identification plastic nameplates, plastic tags, metal nameplates, or metal tags.  Mechanical identification used...
	B. Plastic nameplates and tags shall be laminated phenolic not less than 1/8 inch thick and shall be black with white core.  Metal nameplates and tags shall be not less than 12 gage thickness with engraved or imprinted symbols.  Tags shall have smooth...
	C. Mechanical Equipment.  All mechanical equipment shall be identified with nameplates.  In addition, each major component of equipment shall have the manufacturer's name, address, and catalog number on a nameplate securely affixed.  The nameplate of ...
	A. Complete assembly and installation drawings and wiring and schematic diagrams, together with detailed specifications and data covering material used, parts, devices, and other accessories forming a part of the equipment furnished, shall be submit...
	B. Fans
	C. Equipment
	D. Temperature Controls.  Prior to the performance of any Work or installation of any materials, the Contractor shall submit the following data in accordance with the submittals section:
	1. Published descriptive data on each item of equipment and accessories, indicating all specific characteristics and options and noted with the identification designation used herein and on the drawings.
	2. Schematic control diagrams giving specific data on all settings, ranges, action, adjustments, and normal positions.  Although schematic, these diagrams shall, as closely as possible, represent the actual systems with all significant equipment and d...
	3. Sequence of operation for each system corresponding to the control schematics.
	4. Space thermostat schedule indicating the types of covers and adjustment means for each space.
	5. All conduit and wiring as necessary for a complete and functional system.
	6. All temperature control conduit and wiring shall be furnished and installed by the temperature control contractor in compliance with the electrical section for all materials furnished.


	PART 2 -  PRODUCTS
	A. Heaters of the types, sizes, and capacities specified herein shall be furnished and installed where indicated on the drawings and in the schedules.  All heaters shall be complete with controls and accessories as required for satisfactory operation....
	B. Electric Unit Heater.   Electric unit heaters, denoted by the symbol "EUH" and an identifying number, shall be furnished and installed where indicated on the drawings.  Each heater shall be of the type, size, and capacity indicated herein. The hea...
	The housing cabinet shall be of heavy gauge steel, welded and phosphatized; then completely painted by a baked enamel painting process. Front and back panels shall be removable to gain full access to element, motor and fan area. Fan guard shall be pai...
	C. Gas Unit Heaters.  None required.
	D. Electric Wall Heater. None required.
	A. Fans of the types, sizes, and capacities specified shall be furnished and installed where indicated on the drawings.  Each fan shall be complete with electric drive motor, drive, and accessories as required for satisfactory operation.  Where belt...
	B. Exhaust Fan.  Exhaust fan EF-1 shall be frame mounted fan of the panel mount direct drive type. The fan housing shall be of the square or rectangular design, constructed of heavy gauge galvanized steel and shall include frame mounting collars.  The...
	A. Dampers of the types and sizes specified shall be furnished and installed where indicated on the drawings.
	B. Intake Louvers.  The wall opening for intake air shall be equipped with an intake louver to prevent entry of wind driven precipitation. Louvers shall be constructed from extruded aluminum sections.  Intake louver L1 shall be 16 inches high by 16 in...
	C. Combination Louver-Dampers. Combination type louver-dampers shall be furnished and in stalled where indicated on the drawings. Sizes shall be as indicated.  Combination type louvers-dampers shall be constructed of extruded aluminum sections, frame ...
	A. The damper operators shall be complete with necessary linkage and mounting brackets and shall be installed for each motorized damper as indicated on the drawings.
	A. The automatic temperature control systems shall be furnished and installed as indicated on the drawings and as specified herein.  All temperature controls shall consist of electric equipment as specified and shall be the product of a single manufac...
	B. The electrical control components shall be as manufactured by Johnson Controls or Honeywell.  The control apparatus shall consist of all necessary thermostats, control valves, switches, relays, and gages as indicated on the drawings and as specifi...
	C. Selector Switches.  Selector switches shall be heavy-duty, oiltight type with gloved-hand or wing lever operators.  Position legends shall be engraved on switch faceplate.  Switches for electric circuits shall have silver butting or sliding contact...
	D. Indicating Lights.  Indicating lights shall be heavy-duty, push-to-test, oiltight type, which utilize a low-voltage lamp and a built-in transformer.  Legends shall be engraved on the lens or on a legend faceplate.  Lamps shall be easily replaceable...
	E. Thermostats.  Thermostats shall be as specified herein.  Wall-mounted thermostats in non-air-conditioned areas shall be furnished and installed with a wire or cast-aluminum guard.  Wall-mounted thermostats shall be mounted 5'-6" above finished floo...
	F. Damper Operators.  Damper operators shall be furnished as specified in the Damper Operators paragraph.  The number of damper operators furnished for each damper shall provide the torque required to operate the damper.
	G. Accessory Components.  All additional control components, such as electric relays, temperature sensors and transmitters, controllers, and position switches, shall be furnished as required to ensure a complete, properly operating installation.  Com...
	H. Electrical Wiring.  Detailed wiring diagrams shall be submitted in accordance with the general requirements section.  The wiring diagrams shall show all field wiring to equipment.  The wiring diagrams shall be complete, showing all connections nece...
	I. Emergency Ventilation Key Operated Switch.  None required.
	A. Sequence of operations for the temperature controls system shall be as follows.

	PART 3 -  EXECUTION
	A. All tests shall be conducted in a manner acceptable to the Engineer and shall be repeated as many times as necessary to secure the Engineer's acceptance of each system.
	B. Completed Systems.  After completion of the heating and ventilating systems, tests shall be conducted to demonstrate that each system is functioning in accordance with specification requirements and to the satisfaction of the Engineer.
	C. Defective Work.  If inspection or tests indicate defects, the defective work or material shall be replaced, and inspection and tests repeated.  All repairs to piping shall be made with new materials.  Caulking of threaded joints or holes will not b...
	A. At the completion of the test work, all parts of the installation shall be thoroughly cleaned.  All equipment, pipes, valves, and fittings shall be cleaned of grease, metal cuttings, and sludge which may have accumulated by operation of the system ...
	A. The Contractor shall provide the services of a licensed independent contractor, certified by NEBB or AABC, who shall perform operational testing, adjusting, and balancing of the air systems.  The contractor performing the adjusting and balancing sh...
	B. All instrumentation shall be calibrated within six months of use and shall be checked for accuracy before testing, adjusting, and balancing the air systems.  The instrumentation accuracy shall not be less than that specified by the testing, adjusti...
	C. All data, including system deficiencies encountered and corrective action taken, shall be recorded.  If a system cannot be adjusted to meet the design requirements, the Contractor shall notify the Engineer in writing as soon as practicable.
	D. All belt guards, panels, and doors removed during the testing, adjusting, and balancing operation shall be reinstalled.
	E. Air systems shall be adjusted to the design airflows indicated on the drawings and in the schedules.  Airflows shall be adjusted to maintain a net positive (supply airflow greater than exhaust airflow) or negative (exhaust airflow greater than supp...
	F. Dampers with damper operators shall be checked for tight shutoff when in the Closed position.
	G. Complete apparatus report sheets for all air systems shall be accurately and completely filled out.   Copies of the final test readings and one copy of the Standard Procedure Manual shall be submitted in accordance with the submittals section.  The...
	A. Operation and maintenance instructions shall be provided for heating and ventilating equipment as indicated in the general requirements section.
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	SECTION 260500
	GENERAL ELECTRICAL REQUIREMENTS
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes electrical connections to equipment.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA WD 1 - General Requirements for Wiring Devices.
	2. NEMA WD 6 - Wiring Devices-Dimensional Requirements.


	1.3 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Product Data: Submit wiring device manufacturer’s catalog information showing dimensions, configurations, and construction.
	C. Manufacturer's installation instructions.

	1.4 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Project Record Documents: Record actual locations, sizes, and configurations of equipment connections.

	1.5 COORDINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Obtain and review shop drawings, product data, manufacturer’s wiring diagrams, and manufacturer's instructions for equipment furnished under other sections.
	C. Determine connection locations and requirements.
	D. Sequence rough-in of electrical connections to coordinate with installation of equipment.
	E. Sequence electrical connections to coordinate with start-up of equipment.


	PART 2 PRODUCTS
	NOT USED

	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Verify equipment is ready for electrical connection, for wiring, and to be energized.

	3.2 INSTALLATION
	A. Make all electrical connections.
	B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit with watertight connectors in damp or wet locations.
	C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures encountered.
	D. Install receptacle outlet to accommodate connection with attachment plug.
	E. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment connection boxes.
	F. Install disconnect switches, controllers, control stations, and control devices to complete equipment wiring requirements.
	G. Install terminal block jumpers to complete equipment wiring requirements.
	H. Install interconnecting conduit and wiring between devices and equipment to complete equipment wiring requirements.

	3.3 ADJUSTING
	A. Per the Project Manual: Testing, adjusting, and balancing.
	B. Cooperate with utilization equipment installers and field service personnel during checkout and starting of equipment to allow testing and balancing and other startup operations. Provide personnel to operate electrical system and checkout wiring co...
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes building wire and cable; direct burial cable; service entrance cable; armored cable; metal clad cable; and wiring connectors and connections.

	1.2 REFERENCES
	A. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	B. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.
	2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables for Use in Air-Handling Spaces.

	C. Underwriters Laboratories, Inc.:
	1. UL 1277 - Standard for Safety for Electrical Power and Control Tray Cables with Optional Optical-Fiber Members.


	1.3 SYSTEM DESCRIPTION
	A. Product Requirements: Provide products as follows:
	1. Stranded conductor for feeders and branch circuits 10 AWG and smaller.
	2. Stranded conductors for control circuits.
	3. Conductor not smaller than 12 AWG for power and lighting circuits.
	4. Conductor not smaller than 16 AWG for control circuits.
	5. Increase wire size in branch circuits to limit voltage drop to a maximum of 3 percent.

	B. Wiring Methods: Provide the following wiring methods:
	1. Concealed Dry Interior Locations: Use only building wire, Type THHN/THWN insulation in raceway, or metal clad cable.
	2. Exposed Dry Interior Locations: Use only building wire, Type THHN/THWN insulation in raceway, or metal clad cable.
	3. Wet or Damp Interior Locations: Use only building wire, Type THHN/THWN insulation in raceway.
	4. Exterior Locations: Use only building wire, Type THHN/THWN insulation in raceway.
	5. Underground Locations: Use only Type THHN/THWN or XHHW insulation in raceway, direct burial cable, service-entrance cable, or armored cable.
	6. Wet Well Locations:  Use only shielded wire type RHH/RHW-2, MTW, or THW insulation in raceway.


	1.4 DESIGN REQUIREMENTS
	A. Conductor sizes are based on copper.  Aluminum conductors are not permitted, unless they have prior approval of the Engineer.
	B. If aluminum conductor is substituted for copper conductor, size to match circuit requirements, terminations, conductor ampacity and voltage drop. Apply oxidation inhibitor to all terminations.

	1.5 SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Product Data: Submit for building wire and each cable assembly type.
	C. Design Data: If aluminum conductors are permitted, indicate voltage drop and ampacity calculations for aluminum conductors substituted for copper conductors.
	D. Test Reports: Indicate procedures and values obtained.

	1.6 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Project Record Documents: Record actual locations of components and circuits.

	1.7 QUALITY ASSURANCE
	A. Provide wiring materials located in plenums with peak optical density not greater than 0.5, average optical density not greater than 0.15, and flame spread not greater than 5 feet (1.5 m) when tested in accordance with NFPA 262.
	B. Perform Work in accordance with State and Local standards.
	C. Maintain one copy of each document on site.

	1.8 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.9 FIELD MEASUREMENTS
	A. Verify field measurements are as indicated on Drawings.

	1.10 COORDINATION
	A. Per the Project Manual: Requirements for coordination.
	B. Where wire and cable destination is indicated and routing is not shown, determine routing and lengths required.
	C. Wire and cable routing indicated is approximate unless dimensioned. Include wire and cable lengths within 10 ft (3000 mm) of length shown.


	PART 2 PRODUCTS
	2.1 BUILDING WIRE
	A. Manufacturers:
	1. AETNA.
	2. American Insulated Wire Corp.
	3. Colonial Wire.
	4. Encore Wire.
	5. General Cable Co.
	6. Republic Wire.
	7. Rome Cable.
	8. Service Wire Co.
	9. Southwire.
	10. Superior Essex.
	11. Substitutions: Per the Project Manual.

	B. Product Description: Single conductor insulated wire.
	C. Conductor: Copper.
	D. Insulation Voltage Rating: 600 volts.
	E. Insulation Temperature Rating: 75 degrees C.
	F. Insulation Material: Thermoplastic.

	2.2 DIRECT BURIAL CABLE
	A. Manufacturers:
	1. Diamond Wire & Cable Co.
	2. Essex Group Inc.
	3. General Cable Co.
	4. Substitutions: Per the Project Manual.

	B. Conductor: Copper.
	C. Insulation Voltage Rating: 600 volts.
	D. Insulation Temperature Rating: 90 degrees C.

	2.3 SERVICE ENTRANCE CABLE
	A. Manufacturers:
	1. Diamond Wire & Cable Co.
	2. Essex Group Inc.
	3. General Cable Co.
	4. Substitutions: Per the Project Manual.

	B. Conductor: Copper.
	C. Insulation Voltage Rating: 600 volts.
	D. Insulation: Type USE, XHHW-2, or RHW-2.

	2.4 ARMORED CABLE
	A. Manufacturers:
	1. Diamond Wire & Cable Co.
	2. Essex Group Inc.
	3. General Cable Co.
	4. Substitutions: Per the Project Manual.

	B. Conductor: Copper.
	C. Insulation Voltage Rating: 600 volts.
	D. Insulation Temperature Rating: 90 degrees C.
	E. Insulation Material: Thermoplastic.
	F. Armor Material: Aluminum.
	G. Armor Design: Interlocked metal tape.

	2.5 METAL CLAD CABLE
	A. Manufacturers:
	1. Diamond Wire & Cable Co.
	2. Essex Group Inc.
	3. General Cable Co.
	4. Substitutions: Per the Project Manual.

	B. Conductor: Copper.
	C. Insulation Voltage Rating: 600 volts.
	D. Insulation Temperature Rating: 75 degrees C.
	E. Insulation Material: Thermoplastic.
	F. Armor Material: Aluminum.
	G. Armor Design: Interlocked metal tape.
	H. Jacket: PVC, where required.

	2.6 TERMINATIONS
	A. Terminal Lugs for Wires 6 AWG and Smaller: Solderless, compression type copper.
	B. Lugs for Wires 4 AWG and Larger: Color keyed, compression type copper, with insulating sealing collars.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Verify interior of building has been protected from weather.
	C. Verify mechanical work likely to damage wire and cable has been completed.
	D. Verify raceway installation is complete and supported.

	3.2 PREPARATION
	A. Completely and thoroughly swab raceway before installing wire.

	3.3 INSTALLATION
	A. Route wire and cable to meet Project conditions.
	B. Neatly train and lace wiring inside boxes, equipment, and panelboards.
	C. Identify and color code wire and cable under provisions of Section 260553. Identify each conductor with its circuit number or other designation indicated.
	D. Special Techniques--Building Wire in Raceway:
	1. Pull conductors into raceway at same time.
	2. Install building wire 4 AWG and larger with pulling equipment.

	E. Special Techniques - Cable:
	1. Protect exposed cable from damage.
	2. Support cables above accessible ceiling, using spring metal clips or metal cable ties to support cables from structure. Do not rest cable on ceiling.
	3. Use suitable cable fittings and connectors.

	F. Special Techniques - Direct Burial Cable:
	1. Trench and backfill for direct burial cable installation. Install warning tape along entire length of direct burial cable, within 3 inches (75 mm) of grade.
	2. Use suitable direct burial cable fittings and connectors.

	G. Special Techniques - Wiring Connections:
	1. Clean conductor surfaces before installing lugs and connectors.
	2. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature rise.
	3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of insulation rating of conductor.
	4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and larger.
	5. Install solderless pressure connectors with insulating covers for copper conductor splices and taps, 8 AWG and smaller.
	6. Install insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 AWG and smaller.
	7. Terminate aluminum conductors with tin-plated, aluminum-bodied compression connectors only. Fill with anti-oxidant compound before installing conductor.
	8. Install suitable reducing connectors or mechanical connector adaptors for connecting aluminum conductors to copper conductors.

	H. Install stranded conductors for branch circuits 10 AWG and smaller. Install crimp on fork terminals for device terminations. Do not place bare stranded conductors directly under screws.
	I. Install terminal lugs on ends of 600 volt wires unless lugs are furnished on connected device, such as circuit breakers.
	J. Size lugs in accordance with manufacturer’s recommendations terminating wire sizes. Install 2-hole type lugs to connect wires 4 AWG and larger to copper bus bars.
	K. For terminal lugs fastened together such as on motors, transformers, and other apparatus, or when space between studs is small enough that lugs can turn and touch each other, insulate for dielectric strength of 2-1/2 times normal potential of circuit.

	3.4 WIRE COLOR
	A. General:
	1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the following:
	a. Black and red for single phase circuits at 120/240 volts.

	2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, splices and boxes. Colors are as follows:
	a. Black and red for single phase circuits at 120/240 volts.


	B. Neutral Conductors: White. When two or more neutrals are located in one conduit, individually identify each with proper circuit number.
	C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely color coded.
	D. Feeder Circuit Conductors: Uniquely color code each phase.
	E. Ground Conductors:
	1. For 6 AWG and smaller: Green.
	2. For 4 AWG and larger: Identify with green tape at both ends and visible points including junction boxes.


	3.5 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Perform inspections and tests listed in NETA ATS, Section 7.3.1.



	260526_Grounding and Bonding for Electrical Systems.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Rod electrodes.
	2. Wire.
	3. Mechanical connectors.
	4. Exothermic connections.


	1.2 REFERENCES
	A. Institute of Electrical and Electronics Engineers:
	1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial Power Systems.
	2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic Equipment.

	B. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	C. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.


	1.3 SYSTEM DESCRIPTION
	A. Grounding systems use the following elements as grounding electrodes:
	1. Metal underground water pipe.
	2. Metal building frame.
	3. Concrete-encased electrode (footing rebar).
	4. Rod electrode.


	1.4 PERFORMANCE REQUIREMENTS
	A. Grounding System Resistance: 25 ohms maximum.

	1.5 SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Product Data: Submit data on grounding electrodes and connections.
	C. Test Reports: Indicate overall resistance to ground.
	D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

	1.6 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Project Record Documents: Record actual locations of components and grounding electrodes.

	1.7 QUALITY ASSURANCE
	A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL labeled.
	B. Perform Work in accordance with State and Local standards.
	C. Maintain one copy of each document on site.

	1.8 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing work of this section with minimum three years documented experience and approved by manufacturer.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Per the Project Manual: Requirements for transporting, handling, storing, and protecting products.
	B. Accept materials on site in original factory packaging, labeled with manufacturer's identification.
	C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original packaging.
	D. Do not deliver items to project before time of installation. Limit shipment of bulk and multiple-use materials to quantities needed for immediate installation.

	1.10 COORDINATION
	A. Per the Project Manual: Requirements for coordination.
	B. Complete grounding and bonding of building reinforcing steel prior concrete placement.


	PART 2 PRODUCTS
	2.1 ROD ELECTRODES
	A. Manufacturers:
	1. Erico, Inc.
	2. O-Z Gedney Co.
	3. Thomas & Betts, Electrical.
	4. Substitutions: Per the Project Manual.

	B. Furnish materials in accordance with State and Local standards.
	C. Product Description:
	1. Material: Copper-clad steel.
	2. Diameter: 3/4 inch
	3. Length: 10 feet.

	D. Connector: Connector for exothermic welded connection.

	2.2 WIRE
	A. Material: Stranded copper.
	B. Foundation Electrodes: 4 AWG.
	C. Grounding Electrode Conductor: Copper conductor bare.
	D. Bonding Conductor: Copper conductor bare.

	2.3 MECHANICAL CONNECTORS
	A. Manufacturers:
	1. Copperweld, Inc.
	2. Erico, Inc.
	3. ILSCO Corporation.
	4. O-Z Gedney Co.
	5. Thomas & Betts, Electrical.
	6. Substitutions: Per the Project Manual.

	B. Furnish materials in accordance with State and Local standards.
	C. Description: Bronze connectors, suitable for grounding and bonding applications, in configurations required for particular installation.

	2.4 EXOTHERMIC CONNECTIONS
	A. Manufacturers:
	1. Copperweld, Inc.
	2. Erico, Inc.
	3. ILSCO Corporation.
	4. O-Z Gedney Co.
	5. Thomas & Betts, Electrical.
	6. Substitutions: Per the Project Manual.

	B. Furnish materials in accordance with State and Local standards.
	C. Product Description: Exothermic materials, accessories, and tools for preparing and making permanent field connections between grounding system components.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Verification of existing conditions before starting work.
	B. Verify final backfill and compaction has been completed before driving rod electrodes.

	3.2 PREPARATION
	A. Remove paint, rust, mill oils, surface contaminants at connection points.

	3.3 INSTALLATION
	A. Install in accordance with IEEE 142.
	B. Install rod electrodes at locations, as required, to achieve specified resistance to ground.
	C. Install grounding and bonding conductors concealed from view.
	D. Install grounding electrode conductor and connect to reinforcing steel in foundation footing. Electrically bond steel together.
	E. Bond together metal siding not attached to grounded structure; bond to ground.
	F. Equipment Grounding Conductor: Install separate, insulated conductor within each feeder and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing.
	G. Install continuous grounding using underground cold water system and building steel as grounding electrode. Where water piping is not available, install artificial station ground by means of driven rods or buried electrodes.
	H. Permanently ground entire light and power system in accordance with NEC, including service equipment, disconnect switches, panelboards, switch and starter enclosures, motor frames, grounding type receptacles, and other exposed non-current carrying ...
	I. Accomplish grounding of electrical system by using insulated grounding conductor installed with feeders and branch circuit conductors in conduits. Size grounding conductors in accordance with NEC. Install from grounding bus of serving panel to grou...
	J. Grounding electrical system using continuous metal raceway system enclosing circuit conductors in accordance with NEC.
	K. Permanently attach equipment and grounding conductors prior to energizing equipment.
	L. Install Work in accordance with State and Local standards.

	3.4 FIELD QUALITY CONTROL
	A. Per the Project Manual:  Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Grounding and Bonding: Perform inspections and tests listed in NETA ATS, Section 7.13.
	D. Perform ground resistance testing in accordance with IEEE 142.
	E. Perform leakage current tests in accordance with NFPA 99.
	F. Perform continuity testing in accordance with IEEE 142.
	G. When improper grounding is found on receptacles, check receptacles in entire project and correct. Perform retest.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Conduit supports.
	2. Spring steel clips.
	3. Sleeves.
	4. Mechanical sleeve seals.
	5. Firestopping relating to electrical work.
	6. Firestopping accessories.
	7. Equipment bases and supports.


	1.2 REFERENCES
	A. ASTM International:
	1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
	2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials.
	3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops.
	4. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems.

	B. FM Global:
	1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved By Factory Mutual Research For Property Conservation.

	C. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.

	D. Underwriters Laboratories Inc.:
	1. UL 263 - Fire Tests of Building Construction and Materials.
	2. UL 723 - Tests for Surface Burning Characteristics of Building Materials.
	3. UL 1479 - Fire Tests of Through-Penetration Firestops.
	4. UL 2079 - Tests for Fire Resistance of Building Joint Systems.
	5. UL - Fire Resistance Directory.


	1.3 DEFINITIONS
	A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or assembly placed in spaces between and penetrations through building materials to arrest movement of fire, smoke, heat, and hot gases through fire rated construction.

	1.4 SYSTEM DESCRIPTION
	A. Firestopping Materials: ASTM E119 or UL 263 to achieve fire ratings of adjacent construction in accordance with UL Design Standards.
	B. Firestop interruptions to fire rated assemblies, materials, and components.

	1.5 PERFORMANCE REQUIREMENTS
	A. Firestopping: Conform to applicable code for fire resistance ratings and surface burning characteristics.
	B. Firestopping: Provide certificate of compliance from authority having jurisdiction indicating approval of materials used.

	1.6 SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers.
	C. Product Data:
	1. Hangers and Supports: Submit manufacturers catalog data including load capacity.
	2. Firestopping: Submit data on product characteristics, performance and limitation criteria.

	D. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating items, and required listed design numbers to seal openings to maintain fire resistance rating of adjacent assembly.
	E. Design Data: Indicate load carrying capacity of hangers and supports.
	F. Manufacturer's Installation Instructions:
	1. Hangers and Supports: Submit special procedures and assembly of components.
	2. Firestopping: Submit preparation and installation instructions.

	G. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
	H. Engineering Judgements: For conditions not covered by UL or WH listed designs, submit judgements by licensed professional engineer suitable for presentation to authority having jurisdiction for acceptance as meeting code fire protection requirements.

	1.7 QUALITY ASSURANCE
	A. Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM E814 with 0.10 inch water gauge (24.9 Pa) minimum positive pressure differential to achieve fire F-Ratings and temperature T-Ratings as indicated on Drawings, but not less t...
	1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than 1-hour.
	2. Roof Penetrations: Fire F-Ratings and temperature T-Ratings as indicated on Drawings, but not less than 1-hour.

	B. Through Penetration Firestopping of Non-Fire Rated Roof Assemblies: Materials to resist free passage of flame and products of combustion.
	1. Noncombustible Penetrating Items: Noncombustible materials for penetrating items connecting maximum of three stories.
	2. Penetrating Items: Materials approved by authorities having jurisdiction for penetrating items connecting maximum of two stories.

	C. Fire Resistant Joints in Fire Rated Roof and Wall Assemblies: ASTM E1966 or UL 2079 to achieve fire resistant rating as indicated on Drawings for assembly in which joint is installed.
	D. Fire Resistant Joints Between Floor Slabs and Exterior Walls: ASTM E119 with 0.10 inch water gauge (24.9 Pa) minimum positive pressure differential to achieve fire resistant rating as required.
	E. Surface Burning Characteristics: Maximum 25/450 flame spread/smoke developed index when tested in accordance with ASTM E84.
	F. Perform Work in accordance with State and Local standards.
	G. Maintain one copy of each document on site.

	1.8 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing work of this section with minimum three years documented experience and approved by manufacturer.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Per the Project Manual: Requirements for transporting, handling, storing, and protecting products.
	B. Accept materials on site in original factory packaging, labeled with manufacturer's identification.
	C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original packaging.

	1.10 ENVIRONMENTAL REQUIREMENTS
	A. Per the Project Manual: Environmental conditions affecting products on site.
	B. Do not apply firestopping materials when temperature of substrate material and ambient air is below 60 degrees F (15 degrees C).
	C. Maintain this minimum temperature before, during, and for minimum 3 days after installation of firestopping materials.
	D. Provide ventilation in areas to receive solvent cured materials.


	PART 2 PRODUCTS
	2.1 CONDUIT SUPPORTS
	A. Manufacturers:
	1. Allied Tube & Conduit Corp.
	2. Electroline Manufacturing Company.
	3. O-Z Gedney Co.
	4. Substitutions: Per the Project Manual.

	B. Furnish materials in accordance with State and Local standards.
	C. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running threads.
	D. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or hanger rod.
	E. Set screw: Hardened steel.
	F. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single bolt to tighten.
	G. Conduit clamps - general purpose: One-hole malleable iron for surface mounted conduits.
	H. Cable Ties: High strength nylon temperature rated to 185 degrees F (85 degrees C). Self locking.

	2.2 SPRING STEEL CLIPS
	A. Furnish materials in accordance with State and Local standards.
	B. Product Description: Mounting hole and screw closure.

	2.3 SLEEVES
	A. Furnish materials in accordance with State and Local standards.
	B. Sleeves Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors: Steel pipe or 18 gauge (1.2 mm) thick galvanized steel.
	C. Sleeves Through Fire Rated and Fire Resistive Walls and Fire Proofing: Prefabricated fire rated sleeves including seals, UL listed.
	D. Fire-stopping Insulation: Glass fiber type, non-combustible.

	2.4 MECHANICAL SLEEVE SEALS
	A. Manufacturers:
	1. Thunderline Link-Seal, Inc.
	2. NMP Corporation.
	3. Substitutions: Per the Project Manual.

	B. Furnish materials in accordance with State and Local standards.
	C. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber links shaped to continuously fill annular space between object and sleeve, connected with bolts and pressure plates causing rubber sealing elements to expand ...

	2.5 FIRESTOPPING
	A. Manufacturers:
	1. Dow Corning Corp.
	2. Fire Trak Corp.
	3. Hilti Corp.
	4. International Protective Coating Corp.
	5. 3M fire Protection Products.
	6. Specified Technology, Inc.
	7. Substitutions: Per the Project Manual.

	B. Furnish materials in accordance with State and Local standards.
	C. Product Description: Different types of products by multiple manufacturers are acceptable as required to meet specified system description and performance requirements; provide only one type for each similar application.
	1. Silicone Firestopping / Elastomeric Firestopping: Multiple component silicone elastomeric compound and compatible silicone sealant.
	2. Foam Firestopping Compounds: Multiple component foam compound.
	3. Formulated Firestopping Compound of Incombustible Fibers: Formulated compound mixed with incombustible non-asbestos fibers.
	4. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffing insulation with silicone elastomer for smoke stopping.
	5. Mechanical Firestopping Device with Fillers: Mechanical device with incombustible fillers and silicone elastomer, covered with sheet stainless steel jacket, joined with collars, penetration sealed with flanged stops.
	6. Intumescent Firestopping: Intumescent putty compound which expands on exposure to surface heat gain.
	7. Firestop Pillows: Formed mineral fiber pillows.

	D. Color: Dark gray.

	2.6 FIRESTOPPING ACCESSORIES
	A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces and suitable for required fire ratings.
	B. Dam Material:
	1. Mineral fiberboard.
	2. Mineral fiber matting.
	3. Alumina silicate fire board.

	C. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and other devices required to position and retain materials in place.
	D. General:
	1. Furnish UL listed products or products tested by independent testing laboratory.
	2. Select products with rating not less than rating of wall or being penetrated.

	E. Non-Rated Surfaces:
	1. Stamped steel, chrome plated, hinged, split ring escutcheons or ceiling plates for covering openings in occupied areas where conduit is exposed.
	2. For exterior wall openings below grade, furnish modular mechanical type seal consisting of interlocking synthetic rubber links shaped to continuously fill annular space between conduit and cored opening or water-stop type wall sleeve.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Verification of existing conditions before starting work.
	B. Verify openings are ready to receive sleeves.
	C. Verify openings are ready to receive firestopping.

	3.2 PREPARATION
	A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting bond of firestopping material.
	B. Remove incompatible materials affecting bond.
	C. Install damming materials to arrest liquid material leakage.
	D. Obtain permission from Engineer before using powder-actuated anchors.
	E. Do not drill or cut structural members.

	3.3 INSTALLATION - HANGERS AND SUPPORTS
	A. Anchors and Fasteners:
	1. Concrete Structural Elements: Provide precast inserts, expansion anchors, and preset inserts.
	2. Steel Structural Elements: Provide beam clamps, spring steel clips, steel ramset fasteners, and welded fasteners.
	3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors.
	4. Sheet Metal: Provide sheet metal screws.
	5. Wood Elements: Provide wood screws.

	B. Inserts:
	1. Install inserts for placement in concrete forms.
	2. Install inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	3. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
	4. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with recessed square steel plate and nut recessed into and grouted flush with slab.

	C. Install conduit and raceway support and spacing in accordance with NEC.
	D. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
	E. Install multiple conduit runs on common hangers.
	F. Supports:
	1. Fabricate supports from structural steel. Install hexagon head bolts to present neat appearance with adequate strength and rigidity. Install spring lock washers under nuts.
	2. Install surface mounted cabinets and panelboards with minimum of four anchors.
	3. In wet and damp locations install steel channel supports to stand cabinets and panelboards 1 inch (25 mm) off wall.

	G. Install Work in accordance with State and Local standards.

	3.4 INSTALLATION - FIRESTOPPING
	A. Install material at fire rated construction perimeters and openings containing penetrating sleeves, piping, ductwork, conduit and other items, requiring firestopping.
	B. Apply primer where recommended by manufacturer for type of firestopping material and substrate involved, and as required for compliance with required fire ratings.
	C. Apply firestopping material in sufficient thickness to achieve required fire and smoke rating.
	D. Compress fibered material to maximum 40 percent of its uncompressed size.
	E. Place foamed material in layers to ensure homogenous density, filling cavities and spaces. Place sealant to completely seal junctions with adjacent dissimilar materials.
	F. Place intumescent coating in sufficient coats to achieve rating required.
	G. Dam material to remain.
	H. Fire Rated Surface:
	1. Seal opening at wall and roof as follows:
	a. Install sleeve through opening and extending beyond minimum of 1 inch (25 mm) on both sides of building element.
	b. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve and building element.
	c. Pack void with backing material.
	d. Seal ends of sleeve with UL listed fire resistive silicone compound to meet fire rating of structure penetrated.

	2. Where conduit or raceway penetrates fire rated surface, install firestopping product in accordance with manufacturer's instructions.

	I. Non-Rated Surfaces:
	1. Seal opening through non-fire rated wall and roof opening as follows:
	a. Install sleeve through opening and extending beyond minimum of 1 inch (25 mm) on both sides of building element.
	b. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve and building element.
	c. Install type of firestopping material recommended by manufacturer.

	2. Exterior wall openings below grade: Assemble rubber links of mechanical seal to size of conduit and tighten in place, in accordance with manufacturer's instructions.


	3.5 INSTALLATION - EQUIPMENT BASES AND SUPPORTS
	A. Using templates furnished with equipment, install anchor bolts, and accessories for mounting and anchoring equipment.
	B. Construct supports of steel members. Brace and fasten with flanges bolted to structure.

	3.6 INSTALLATION - SLEEVES
	A. Exterior watertight entries: Seal with adjustable interlocking rubber links.
	B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam.
	C. Set sleeves in position in forms. Provide reinforcing around sleeves.
	D. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for continuous insulation wrapping.
	E. Extend sleeves through floors 1 inch (25 mm) above finished floor level. Caulk sleeves.
	F. Where conduit or raceway penetrates ceiling or wall, close off space between conduit or raceway and adjacent work with fire stopping insulation and caulk. Provide close fitting metal collar or escutcheon covers at both sides of penetration.

	3.7 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Inspect installed firestopping for compliance with specifications and submitted schedule.

	3.8 CLEANING
	A. Per the Project Manual: Requirements for cleaning.
	B. Clean adjacent surfaces of firestopping materials.

	3.9 PROTECTION OF FINISHED WORK
	A. Per the Project Manual: Requirements for protecting finished Work.
	B. Protect adjacent surfaces from damage by material installation.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes conduit and tubing, wireways, outlet boxes, and pull and junction boxes.

	1.2 REFERENCES
	A. American National Standards Institute:
	1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.
	2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated.
	3. ANSI C80.5 - Aluminum Rigid Conduit - (ARC).

	B. National Electrical Manufacturers Association:
	1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
	2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies.
	3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
	4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box Supports.
	5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit.
	6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit.
	7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.


	1.3 SYSTEM DESCRIPTION
	A. Raceway and boxes located as indicated on Drawings, and at other locations required for splices, taps, wire pulling, equipment connections, and compliance with regulatory requirements. Raceway and boxes are shown in approximate locations unless dim...
	B. Underground: Provide rigid steel conduit, intermediate metal conduit, and plastic coated conduit. Provide cast metal boxes.
	C. Outdoor Locations, Above Grade: Provide rigid steel conduit and intermediate metal conduit. Provide cast metal or nonmetallic outlet, pull, and junction boxes.
	D. Wet and Damp Locations: Provide rigid steel conduit, intermediate metal conduit, and electrical metallic tubing. Provide cast metal or nonmetallic outlet, junction, and pull boxes. Provide flush mounting outlet box in finished areas.
	E. Exposed Dry Locations: Provide rigid steel conduit, intermediate metal conduit, and electrical metallic tubing. Provide sheet-metal boxes. Provide flush mounting outlet box in finished areas. Provide hinged enclosure for large pull boxes.

	1.4 DESIGN REQUIREMENTS
	A. Minimum Raceway Size: 1/2 inch (13 mm) unless otherwise specified.

	1.5 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Product Data: Submit for the following:
	1. Flexible metal conduit.
	2. Liquidtight flexible metal conduit.
	3. Raceway fittings.
	4. Conduit bodies.
	5. Wireway.
	6. Pull and junction boxes.

	C. Manufacturer's Installation Instructions: Submit application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, prepar...

	1.6 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Closeout procedures.
	B. Project Record Documents:
	1. Record actual routing of conduits larger than 2 inch (DN50).
	2. Record actual locations and mounting heights of outlet, pull, and junction boxes.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Per the Project Manual: Product storage and handling requirements.
	B. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate covering.
	C. Protect PVC conduit from sunlight.

	1.8 COORDINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Coordinate installation of outlet boxes for equipment connected under Section 260503.


	PART 2 PRODUCTS
	2.1 METAL CONDUIT
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Republic.
	6. CalConduit.
	7. Allied.
	8. Substitutions: Per the Project Manual.

	B. Rigid Steel Conduit: ANSI C80.1.
	C. Rigid Aluminum Conduit: ANSI C80.5.
	D. Intermediate Metal Conduit (IMC): Rigid steel.
	E. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit.

	2.2 PVC COATED METAL CONDUIT
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Republic.
	6. CalConduit.
	7. Allied.
	8. Substitutions: Per the Project Manual.

	B. Product Description: NEMA RN 1; rigid steel conduit with external PVC coating, 40 mil (0.1 mm) thick.
	C. Fittings and Conduit Bodies: NEMA FB 1; steel fittings with external PVC coating to match conduit.

	2.3 FLEXIBLE METAL CONDUIT
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Republic.
	6. CalConduit.
	7. Allied.
	8. Substitutions: Per the Project Manual.

	B. Product Description: Interlocked steel construction.
	C. Fittings: NEMA FB 1.

	2.4 LIQUIDTIGHT FLEXIBLE METAL CONDUIT
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Republic.
	6. CalConduit.
	7. Allied.
	8. Substitutions: Per the Project Manual.

	B. Product Description: Interlocked steel construction with PVC jacket.
	C. Fittings: NEMA FB 1.

	2.5 ELECTRICAL METALLIC TUBING (EMT)
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Republic.
	6. CalConduit.
	7. Allied.
	8. Substitutions: Per the Project Manual.

	B. Product Description: ANSI C80.3; galvanized tubing.
	C. Fittings and Conduit Bodies: NEMA FB 1; steel or malleable iron, compression type.

	2.6 WIREWAY
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Republic.
	6. CalConduit.
	7. Allied.
	8. Substitutions: Per the Project Manual.

	B. Product Description: General purpose type wireway.
	C. Knockouts: Manufacturer's standard.
	D. Size:  As required.
	E. Cover: Hinged cover with full gaskets.
	F. Connector: Flanged.
	G. Fittings: Lay-in type with drip shield.
	H. Finish: Rust inhibiting primer coating with gray enamel finish.

	2.7 OUTLET BOXES
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Raco.
	6. Steel City.
	7. Hubbell.
	8. Substitutions: Per the Project Manual.

	B. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.
	1. Equipment Supporting Boxes: Rated for weight of equipment supported; furnish 1/2 inch (13 mm) male fixture studs where required.

	C. Cast Boxes: NEMA FB 1, Type FD, aluminum. Furnish gasketed cover by box manufacturer. Furnish threaded hubs.
	D. Wall Plates for Unfinished Areas: Furnish gasketed cover.

	2.8 PULL AND JUNCTION BOXES
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Raco.
	6. Steel City.
	7. Hubbell.
	8. Substitutions: Per the Project Manual.

	B. Sheet Metal Boxes: NEMA OS 1, galvanized steel.
	C. Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction box:
	1. Material:  Cast aluminum.
	2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

	D. In-Ground Cast Metal Box: NEMA 250, Type 6, inside flanged, recessed cover box for flush mounting:
	1. Material: Cast aluminum.
	2. Cover: Nonskid cover with neoprene gasket and stainless steel cover screws.
	3. Cover Legend: "ELECTRIC".



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Verify outlet locations and routing and termination locations of raceway prior to rough-in.

	3.2 INSTALLATION
	A. Install Work in accordance with State and Local standards.
	B. Ground and bond raceway and boxes in accordance with Section 260526.
	C. Fasten raceway and box supports to structure and finishes in accordance with Section 260529.
	D. Identify raceway and boxes in accordance with Section 260553.
	E. Arrange raceway and boxes to maintain headroom and present neat appearance.

	3.3 INSTALLATION - RACEWAY
	A. Raceway routing is shown in approximate locations, unless dimensioned. Route to complete wiring system.
	B. Arrange raceway supports to prevent misalignment during wiring installation.
	C. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, clevis hangers, and split hangers.
	D. Group related raceway; support using conduit rack.
	E. Do not support raceway with wire or perforated pipe straps. Remove wire used for temporary supports
	F. Do not attach raceway to piping systems.
	G. Construct wireway supports from steel channel.
	H. Route exposed raceway parallel and perpendicular to walls.
	I. Maintain clearance between raceway and piping for maintenance purposes.
	J. Maintain 12 inch (300 mm) clearance between raceway and surfaces with temperatures exceeding 104 degrees F (40 degrees C).
	K. Cut conduit square using saw or pipe cutter; de-burr cut ends.
	L. Bring conduit to shoulder of fittings; fasten securely.
	M. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire area inserted in fitting. Allow joint to cure for minimum 20 minutes.
	N. Install conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp and wet locations and to cast boxes.
	O. Install no more than equivalent of three 90 degree bends between boxes. Install conduit bodies to make sharp changes in direction, as around beams. Install factory elbows for bends in metal conduit larger than 2 inch (50 mm) size.
	P. Avoid moisture traps; install junction box with drain fitting at low points in conduit system.
	Q. Install suitable pull string or cord in each empty raceway except sleeves and nipples.
	R. Install suitable caps to protect installed conduit against entrance of dirt and moisture.
	S. Close ends and unused openings in wireway.

	3.4 INSTALLATION - BOXES
	A. Install wall mounted boxes at elevations to accommodate mounting heights, as required.
	B. Adjust box location up to 10 feet (3 m) prior to rough-in to accommodate intended purpose.
	C. Orient boxes to accommodate wiring devices oriented as specified in Section 262726.
	D. Do not fasten boxes to piping systems.
	E. Support boxes independently of conduit.

	3.5 INTERFACE WITH OTHER PRODUCTS
	A. Install conduit to preserve fire resistance rating of partitions and other elements, using materials and methods in accordance with applicable Codes.
	B. Route conduit through roof openings for piping and ductwork or through suitable roof jack with pitch pocket.

	3.6 ADJUSTING
	A. Per the Project Manual: Testing, adjusting, and balancing.
	B. Install knockout closures in unused openings in boxes.

	3.7 CLEANING
	A. Per the Project Manual: Final cleaning.
	B. Clean interior of boxes to remove dust, debris, and other material.
	C. Clean exposed surfaces.



	260553_Identification for Electrical Systems.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Nameplates.
	2. Labels.
	3. Wire markers.
	4. Conduit markers.
	5. Underground Warning Tape.
	6. Lockout Devices.


	1.2 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Product Data:
	1. Submit manufacturer’s catalog literature for each product required.
	2. Submit electrical identification schedule including list of wording, symbols, letter size, color coding, tag number, location, and function.

	C. Manufacturer's Installation Instructions: Indicate installation instructions, special procedures, and installation.

	1.3 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Project Record Documents: Record actual locations of tagged devices; include tag numbers.

	1.4 QUALITY ASSURANCE
	A. Perform Work in accordance with State and Local standards.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience and approved by the manufacturer.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Per the Project Manual: Requirements for transporting, handling, storing, and protecting products.
	B. Accept identification products on site in original containers. Inspect for damage.
	C. Accept materials on site in original factory packaging, labeled with manufacturer's identification, including product density and thickness.
	D. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original wrapping.

	1.7 ENVIRONMENTAL REQUIREMENTS
	A. Per the Project Manual: Environmental conditions affecting products on site.
	B. Install labels and nameplates only when ambient temperature and humidity conditions for adhesive are within range recommended by manufacturer.

	1.8 EXTRA MATERIALS
	A. Per the Project Manual: Requirements for extra materials.
	B. Furnish one container of spray-on adhesive.


	PART 2 PRODUCTS
	2.1 NAMEPLATES
	A. Furnish materials in accordance with State and Local standards.
	B. Product Description: Laminated three-layer plastic with engraved black letters on white contrasting background color.
	C. Letter Size:
	1. 1/8 inch (3 mm) high letters for identifying individual equipment and loads.
	2. 1/4 inch (6 mm) high letters for identifying grouped equipment and loads.

	D. Minimum nameplate thickness:  1/8 inch (3 mm).

	2.2 LABELS
	A. Furnish materials in accordance with State and Local standards.
	B. Labels: Embossed adhesive tape, with 3/16 inch (5 mm) white letters on black background.

	2.3 WIRE MARKERS
	A. Furnish materials in accordance with State and Local standards.
	B. Description: Cloth tape, split sleeve, or tubing type wire markers.
	C. Legend:
	1. Power and Lighting Circuits: Branch circuit or feeder number.
	2. Control Circuits: Control wire number as indicated on shop drawings.


	2.4 CONDUIT AND RACEWAY MARKERS
	A. Furnish materials in accordance with State and Local standards.
	B. Description: Labels fastened with adhesive.
	C. Color:
	1. 240 Volt System: Black lettering on white background.

	D. Legend:
	1. 240 Volt System: 208 VOLTS.


	2.5 UNDERGROUND WARNING TAPE
	A. Description: 4 inch (100 mm) wide plastic tape, detectable type, colored red with suitable warning legend describing buried electrical lines.

	2.6 LOCKOUT DEVICES
	A. Lockout Hasps:
	1. Reinforced nylon hasp with erasable label surface; size minimum 7-1/4 x 3 inches (184 x 75 mm).



	PART 3 EXECUTION
	3.1 PREPARATION
	A. Degrease and clean surfaces to receive adhesive for identification materials.

	3.2 INSTALLATION
	A. Install identifying devices after completion of painting.
	B. Nameplate Installation:
	1. Install nameplate parallel to equipment lines.
	2. Install nameplate for each electrical distribution and control equipment enclosure with corrosive-resistant mechanical fasteners, or adhesive.
	3. Install nameplates for each control panel and major control components located outside panel with corrosive-resistant mechanical fasteners, or adhesive.
	4. Secure nameplate to equipment front using screws or adhesive.
	5. Secure nameplate to inside surface of door on recessed panelboard in finished locations.
	6. Install nameplates for the following:
	a. Panelboards.
	b. Transformers.
	c. Service Disconnects.


	C. Label Installation:
	1. Install label parallel to equipment lines.
	2. Install label for identification of individual control device stations.
	3. Install labels for permanent adhesion and seal with clear lacquer.

	D. Wire Marker Installation:
	1. Install wire marker for each conductor at panelboard gutters, pull boxes, outlet and junction boxes, and each load connection.

	E. Conduit and Raceway Marker Installation:
	1. Install conduit and raceway marker for each conduit and/or raceway longer than 6 feet (2000 mm).
	2. Conduit and Raceway Marker Spacing: 20 feet (6000 mm) on center.

	F. Underground Warning Tape Installation:
	1. Install underground warning tape along length of each underground conduit, raceway, or cable 6 to 8 inches (150 to 200 mm) below finished grade, directly above buried conduit, raceway, or cable.

	G. Install Work in accordance with State and Local standards.



	262416_Panelboards.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes branch circuit panelboards.

	1.2 REFERENCES
	A. Institute of Electrical and Electronics Engineers:
	1. IEEE C62.41 - Recommended Practice on Surge Voltages in Low-Voltage AC Power Circuits.

	B. National Electrical Manufacturers Association:
	1. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches.
	2. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contactors, and Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC.
	3. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices.
	4. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum).
	5. NEMA PB 1 - Panelboards.
	6. NEMA PB 1.1 - General Instructions for Proper Installation, Operation, and Maintenance of Panelboards Rated 600 Volts or Less.

	C. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	D. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.

	E. Underwriters Laboratories Inc.:
	1. UL 67 - Safety for Panelboards.
	2. UL 1283 - Electromagnetic Interference Filters.
	3. UL 1449 - Transient Voltage Surge Suppressors.


	1.3 SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity, integrated short circuit ampere rating, circuit breaker and fusible switch arrangement and sizes.
	C. Product Data: Submit catalog data showing specified features of standard products.

	1.4 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Project Record Documents: Record actual locations of panelboards and record actual circuiting arrangements.
	C. Operation and Maintenance Data: Submit spare parts listing; source and current prices of replacement parts and supplies; and recommended maintenance procedures and intervals.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.6 MAINTENANCE MATERIALS
	A. Per the Project Manual: Requirements for maintenance products.
	B. Furnish two of each panelboard key.


	PART 2 PRODUCTS
	2.1 BRANCH CIRCUIT PANELBOARDS
	A. Manufacturers:
	1. GE Electrical.
	2. Square D.
	3. Eaton.
	4. Substitutions: Per the Project Manual.

	B. Product Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard.
	C. Panelboard Bus: Copper, current carrying components, ratings as indicated on Drawings. Furnish copper ground bus in each panelboard; furnish insulated ground bus.
	D. Minimum Integrated Short Circuit Rating: 10,000 amperes rms symmetrical for 240 volt panelboards; 14,000 amperes rms symmetrical for 480 volt panelboards, or as indicated on Drawings.
	E. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit breakers, with common trip handle for all poles, listed as Type SWD for lighting circuits, Type HACR for air conditioning equipment circuits. Do not use tandem circ...
	F. Enclosure: NEMA PB 1, Type 12.
	G. Cabinet Box: 6 inches (153 mm) deep, 20 inches (508 mm) wide for 240 volt and less panelboards, 20 inches (508 mm) wide for 480 volt panelboards.
	H. Cabinet Front: Surface cabinet front with concealed trim clamps, concealed hinge, metal directory frame, and flush lock keyed alike. Finish in manufacturer's standard gray enamel.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install panelboards in accordance with NEMA PB 1.1.
	B. Install panelboards plumb.
	C. Height: 6 feet (1800 mm) to top of panelboard; install panelboards taller than 6 feet (1800 mm) with bottom no more than 4 inches (100 mm) above floor.
	D. Install filler plates for unused spaces in panelboards.
	E. Provide typed circuit directory for each branch circuit panelboard. Revise directory to reflect circuiting changes to balance phase loads.
	F. Install engraved plastic nameplates in accordance with Section 260553.
	G. Ground and bond panelboard enclosure according to Section 260526. Connect equipment ground bars of panels in accordance with NFPA 70.

	3.2 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Perform circuit breaker inspections and tests listed in NETA ATS, Section 7.6.
	D. Perform switch inspections and tests listed in NETA ATS, Section 7.5.
	E. Perform controller inspections and tests listed in NETA ATS, Section 7.16.1.

	3.3 ADJUSTING
	A. Per the Project Manual:  Requirements for starting and adjusting.
	B. Measure steady state load currents at each panelboard feeder; rearrange circuits in panelboard to balance phase loads to within 20 percent of each other. Maintain proper phasing for multi-wire branch circuits.



	262726_Wiring Devices.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes wall switches, receptacles and device plates.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA WD 1 - General Requirements for Wiring Devices.
	2. NEMA WD 6 - Wiring Devices-Dimensional Requirements.


	1.3 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Product Data: Submit manufacturer's catalog information showing dimensions, colors, and configurations.

	1.4 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.5 EXTRA MATERIALS
	A. Per the Project Manual: Spare parts and maintenance products.
	B. Furnish two of each style, size and cover plate.


	PART 2 PRODUCTS
	2.1 WALL SWITCHES
	A. Manufacturers:
	1. Cooper Wiring Devices.
	2. Hubbell, Inc.
	3. Leviton Manufacturing Company.
	4. Pass & Seymour.
	5. Legrand.
	6. Substitutions: Per the Project Manual.

	B. Product Description: NEMA WD 1, Heavy-duty, AC only general use snap switch.
	C. Body and Handle: Ivory plastic with toggle handle.
	D. Ratings:  Match branch circuit and load characteristics.

	2.2 RECEPTACLES
	A. Manufacturers:
	1. Cooper Wiring Devices.
	2. Hubbell, Inc.
	3. Leviton Manufacturing Company.
	4. Pass & Seymour.
	5. Legrand.
	6. Substitutions: Per the Project Manual.

	B. Product Description: NEMA WD 1, Heavy-duty general use receptacle.
	C. Device Body: Ivory plastic.
	D. Configuration:  NEMA WD 6, type as indicated on Drawings.
	E. Convenience Receptacle: Type 5-20.
	F. GFCI Receptacle: Convenience receptacle with integral ground fault circuit interrupter to meet regulatory requirements.

	2.3 WALL PLATES
	A. Manufacturers:
	1. Cooper Wiring Devices.
	2. Hubbell, Inc.
	3. Leviton Manufacturing Company.
	4. Pass & Seymour.
	5. Legrand.
	6. Substitutions: Per the Project Manual.

	B. Weatherproof Cover Plate:  Stainless steel plate with hinged and gasketed device cover.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Verify outlet boxes are installed at proper height.
	C. Verify openings are neatly cut and completely covered by wall plates.
	D. Verify branch circuit wiring installation is completed, tested, and ready for connection to wiring devices.

	3.2 PREPARATION
	A. Clean debris from outlet boxes.

	3.3 INSTALLATION
	A. Install devices plumb and level.
	B. Install switches with OFF position down.
	C. Install receptacles with grounding pole on bottom.
	D. Connect wiring device grounding terminal to outlet box with bonding jumper and branch circuit equipment grounding conductor.
	E. Connect wiring devices by wrapping solid conductor around screw terminal. Install stranded conductor for branch circuits 10 AWG and smaller. When stranded conductors are used in lieu of solid, use crimp on fork terminals for device terminations. Do...
	F. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above accessible ceilings, and on surface mounted outlets.

	3.4 INTERFACE WITH OTHER PRODUCTS
	A. Coordinate locations of outlet boxes to obtain mounting heights as indicated on drawings.
	B. Install wall switch 48 inches above finished floor.
	C. Install convenience receptacle 18 inches above finished floor.

	3.5 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Inspect each wiring device for defects.
	C. Operate each wall switch with circuit energized and verify proper operation.
	D. Verify each receptacle device is energized.
	E. Test each receptacle device for proper polarity.
	F. Test each GFCI receptacle device for proper operation.

	3.6 ADJUSTING
	A. Per the Project Manual: Testing, adjusting, and balancing.
	B. Adjust devices and wall plates to be flush and level.

	3.7 CLEANING
	A. Per the Project Manual: Final cleaning.
	B. Clean exposed surfaces to remove splatters and restore finish.



	262813_Fuses.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes fuses.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA FU 1 - Low Voltage Cartridge Fuses.


	1.3 DESIGN REQUIREMENTS
	A. Select fuses to provide appropriate levels of short circuit and overcurrent protection for the following components: wire, cable, bus structures, and other equipment. Design system to maintain component damage within acceptable levels during faults.
	B. Select fuses to coordinate with time current characteristics of other overcurrent protective elements, including other fuses, circuit breakers, and protective relays. Design system to maintain operation of device closest to fault operates.

	1.4 FUSE PERFORMANCE REQUIREMENTS
	A. Main Service Switches: Class RK5.
	B. Power Load Feeder Switches: Class RK5.
	C. Motor Load Feeder Switches: Class RK5.
	D. Motor Branch Circuits: Class RK5.

	1.5 SUBMITTALS
	A. Per Division 1: Submittal procedures.
	B. Product Data: Submit data sheets showing electrical characteristics, including time-current curves.

	1.6 CLOSEOUT SUBMITTALS
	A. Per Division 1: Closeout procedures.
	B. Project Record Documents: Record actual sizes, ratings, and locations of fuses.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.8 MAINTENANCE MATERIALS
	A. Per Division 1: Spare parts and maintenance products.
	B. Furnish one fuse puller.

	1.9 EXTRA MATERIALS
	A. Per Division 1: Requirements for extra materials.
	B. Furnish three spare fuses of each Class, size, and rating installed.


	PART 2 PRODUCTS
	2.1 FUSES
	A. Manufacturers:
	1. Cooper Bussman.
	2. Ferraz Shawmut.
	3. Littlefuse.
	4. Substitutions: Per Division 1.

	B. Dimensions and Performance: NEMA FU 1, Class as specified or as indicated on Drawings.
	C. Voltage: Rating suitable for circuit phase-to-phase voltage.

	2.2 CLASS RK5 FUSES
	A. Manufacturers:
	1. Cooper Bussman.
	2. Ferraz Shawmut.
	3. Littlefuse.
	4. Substitutions: Per Division 1.

	B. Dimensions and Performance: NEMA FU 1.
	C. Voltage: Rating suitable for circuit phase-to-phase voltage.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install fuse with label oriented so manufacturer, type, and size are easily read.



	262819_Enclosed Switches.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes fusible and nonfusible switches.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum).

	B. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.


	1.3 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Product Data: Submit switch ratings and enclosure dimensions.

	1.4 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Closeout procedures.
	B. Project Record Documents: Record actual locations of enclosed switches.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.


	PART 2 PRODUCTS
	2.1 FUSIBLE SWITCH ASSEMBLIES
	A. Manufacturers:
	1. GE Electrical.
	2. Square D.
	3. Eaton.
	4. Substitutions: Per the Project Manual.

	B. Product Description: NEMA KS 1, Type HD enclosed load interrupter knife switch. Handle lockable in OFF position.
	C. Fuse Clips:  Designed to accommodate NEMA FU 1, Class R fuses.
	D. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with manufacturer's standard gray enamel.
	1. Interior Dry Locations:  Type 1.
	2. Exterior Locations: Type 3R.
	3. Industrial Locations: Type 4.

	E. Service Entrance: Switches identified for use as service equipment are to be labeled for this application. Furnish solid neutral assembly and equipment ground bar.
	F. Furnish switches with entirely copper current carrying parts.

	2.2 NONFUSIBLE SWITCH ASSEMBLIES
	A. Manufacturers:
	1. GE Electrical.
	2. Square D.
	3. Eaton.
	4. Substitutions: Per the Project Manual.

	B. Product Description: NEMA KS 1, Type HD enclosed load interrupter knife switch. Handle lockable in OFF position.
	C. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with manufacturer's standard gray enamel.
	1. Interior Dry Locations:  Type 1.
	2. Exterior Locations: Type 3R.
	3. Industrial Locations: Type 4.

	D. Service Entrance: Switches identified for use as service equipment are to be labeled for this application. Furnish solid neutral assembly and equipment ground bar.
	E. Furnish switches with entirely copper current carrying parts.

	2.3 SWITCH RATINGS
	A. Switch Rating: Horsepower rated for AC or DC as indicated on Drawings.
	B. Short Circuit Current Rating: UL listed for 200,000 rms symmetrical amperes when used with or protected by Class R or Class J fuses (30-600 ampere switches employing appropriate fuse rejection schemes).


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install enclosed switches plumb. Provide supports in accordance with Section 260529.
	B. Height:  5 feet (1500 mm) to operating handle.
	C. Install fuses for fusible disconnect switches.  Refer to Section 262813 for product requirements.
	D. Install engraved plastic nameplates in accordance with Section 260553.
	E. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size installed.

	3.2 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Perform inspections and tests listed in NETA ATS, Section 7.5.



	262826_Enclosed Transfer Switches.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes transfer switches in individual enclosures.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA ICS 10 - Industrial Control and Systems: AC Transfer Switch Equipment.

	B. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	C. Underwriters Laboratories Inc.:
	1. UL 1008 - Transfer Switch Equipment.


	1.3 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Product Data: Submit catalog sheets showing voltage, switch size, ratings and size of switching and overcurrent protective devices, operating logic, short circuit ratings, dimensions, and enclosure details.

	1.4 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Closeout procedures.
	B. Project Record Documents: Record actual locations of enclosed transfer switches.
	C. Operation and Maintenance Data: Submit routine preventative maintenance and lubrication schedule. List special tools, maintenance materials, and replacement parts.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience, and with service facilities within 250 miles of Project.
	B. Supplier: Authorized distributor of specified manufacturer with minimum three years documented experience.

	1.6 MAINTENANCE SERVICE
	A. Per the Project Manual: Maintenance service.
	B. Furnish service and maintenance of transfer switches for one year from Date of Substantial Completion.


	PART 2 PRODUCTS
	2.1 AUTOMATIC TRANSFER SWITCH
	A. Manufacturers:
	1. Generac (basis of design).
	2. ASCO.
	3. Cummins.
	4. Kohler.
	5. Zenith.
	6. Substitutions: Per the Project Manual.

	B. Product Description: NEMA ICS 10, automatic transfer switch.
	C. Configuration: Electrically operated, mechanically held transfer switch.
	D. Rating: 120/240V, single phase, 3 wire, 60 Hz, 3-pole.  Ampere rating, as indicated on the Drawings.
	E. Interrupting Capacity: Adjustable from 85 percent to 100 percent of continuous rating.
	F. Service Conditions: NEMA ICS 10.
	1. Temperature: 88 degrees F.
	2. Altitude: 2,602 feet above sea level.

	G. The generator backup power system will not be considered a separately derived system.  The neutral conductors for the ATS shall be solidly connected.  Provide ATS with 100 percent fully rated neutral conductor plate and 100 percent fully rated conn...
	H. The automatic transfer switch shall provide the necessary outputs to the generator annunciator.  Provide contacts, relays, wiring, etc., as required for the outputs.
	I. Product Features:
	1. The automatic transfer switch shall be furnished by the manufacturer of the engine-generator set so as to maintain system compatibility and local service responsibility for the complete emergency power system.  It shall be listed by Underwriter's L...
	2. The automatic transfer switch shall be a 2 pole design as rated on drawings, 120/240 volt, continuous operation in ambient temperatures of -20 degrees Fahrenheit (-30 degrees Celsius) to +140 degrees Fahrenheit (+60 degrees Celsius).  Main power sw...
	3. The transfer switch shall be double throw construction, positively electrically and mechanically interlocked to prevent simultaneous closing and mechanically held in both normal and emergency positions.  Independent break before make action shall b...
	4. The transfer switch electrical actuator shall have an independent disconnect means to disable the electrical operation during manual switching.  Maximum electrical transfer time in either direction shall be 160 milliseconds, exclusive of time delay...
	5. All control equipment shall be mounted on the inside of the cabinet door in a metal lockable enclosure with transparent safety shield to protect all solid state circuit boards.  This will allow for ease of service access when main cabinet lockable ...

	J. Automatic Sequence of Operation:
	1. A solid-state under-voltage sensor shall monitor all phases of the normal source and provide adjustable ranges for field adjustments for specific application needs.  Pick-up and drop-out settings shall be adjustable from a minimum of 75% to a maxim...
	2. Signal the engine-generator set to start in the event of a power interruption.  A set of contacts shall close to start the engine and open for engine shutdown.  A solid-state time delay start, adjustable, 0.1 to 10 seconds, shall delay this signal ...
	3. Transfer the load to the engine-generator set after it reached proper voltage, adjustable from 85-90% of system voltage, and frequency, adjustable from 80-90% of system frequency.  A solid state time delay, adjustable from 5 seconds to 3 minutes, s...
	4. Retransfer the load to the line after normal power restoration.  A return to utility timer, adjustable from 1-30 minutes, shall delay this transfer to avoid short term normal power restoration.
	5. The operating power for transfer and retransfer shall be obtained from the source to which the load is being transferred. Controls shall provide an automatic retransfer of the load from emergency to normal if the emergency source fails with the nor...
	6. Signal the engine-generator to stop after the load retransfers to normal.  A solid state engine cool-down timer, adjustable from 1-30 minutes, shall permit the engine to run unloaded to cool-down before shutdown.  Should the utility power fail duri...
	7. Provide an engine minimum run timer, adjustable from 5-30 minutes, to ensure an adequate engine run period.
	8. The transfer switch shall have a time delay neutral feature to provide a time delay, adjustable from 0-120 seconds, during the transfer in either direction, during which time the load is isolated from both power sources.  This allows residual volta...
	9. The transfer switch shall have an in-phase monitor which allows the switch to transfer between live sources if their voltage waveforms become synchronous within 20 electrical degrees within 10 seconds of transfer initiation signal. A switch must be...
	10. If the in-phase monitor will not allow such a transfer, the control must default to time delay neutral operation.  Switches with in-phase monitors which do not default to time delay neutral operation are not acceptable.
	11.  Front-mounted controls shall include a selector switch to provide for a NORMAL TEST mode with full use of time delays, FAST TEST mode which bypasses all time delays to allow for testing the entire system in less than one minute, or AUTOMATIC mode...
	12. Provide bright lamps to indicate the transfer switch position in either UTILITY (white) or EMERGENCY (red).  A third lamp is needed to indicate STANDBY OPERATING (amber).  These lights must be energized from utility or the engine-generator set.
	13. Provide manual operating handle to allow for manual transfer.  This handle must be mounted inside the lockable enclosure so accessible only by authorized personnel.
	14. Provide a maintenance disconnect switch to prevent load transfer and automatic engine start while performing maintenance.  This switch will also be used for manual transfer switch operation.
	15. Provide LED status lights to give a visual readout of the operating sequence.  This shall include utility on, engine warm-up,  standby ready, transfer to standby, in-phase monitor, time delay neutral, return to utility, engine cool-down and engine...
	16. Engine Exerciser: Provide generator exerciser with adjustable settings to start engine every 7 days; run for 20 minutes before shutting down. Bypass exerciser control when normal source fails during exercising period. System shall provide the abil...
	17. Include signal before transfer contacts.
	18. Include (2) auxiliary switch position contact.

	K. Enclosure:
	1. Enclosure: ICS 10, Type 3R.
	2. Finish: Manufacturer's standard gray enamel, or as approved by the Engineer.


	2.2 SOURCE QUALITY CONTROL
	A. Furnish shop inspection and testing of each transfer switch.

	2.3 WARRANTY
	A. Transfer switch shall be covered for one year from the initial commissioning date of the generator system, including parts, labor and travel.  Warranty shall also be provided for parts only for the second year from initial commissioning date of the...


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install housekeeping pads, per manufacturer’s recommendation.
	B. Install engraved plastic nameplates in accordance with Section 260553.

	3.2 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Perform inspections and tests listed in NETA ATS, Section 7.22.3.

	3.3 MANUFACTURER'S FIELD SERVICES
	A. Per the Project Manual:  Manufacturers’ field services.
	B. Check out transfer switch connections and operations and place in service.

	3.4 ADJUSTING
	A. Per the Project Manual: Testing, adjusting, and balancing.
	B. Adjust control and sensing devices to achieve specified sequence of operation.

	3.5 DEMONSTRATION AND TRAINING
	A. Demonstrate operation of transfer switch in normal, and emergency modes.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes packaged engine-generator sets for optional standby power supply with the following features:
	1. LP gas engine.
	2. Unit-mounted cooling system.
	3. Unit-mounted control and monitoring.
	4. Performance requirements for sensitive loads.
	5. Fuel system.
	6. Outdoor enclosure.

	B. Related Requirements:
	1. Section 263600 for transfer switches including sensors and relays to initiate automatic-starting and -stopping signals for engine-generator sets.


	1.3 DEFINITIONS
	A. Operational Bandwidth: The total variation from the lowest to highest value of a parameter over the range of conditions indicated, expressed as a percentage of the nominal value of the parameter.
	B. LP: Liquid petroleum.
	C. EPS: Emergency power supply.
	D. EPSS: Emergency power supply system.
	E. Bifuel:  Starting and pilot fuel as diesel, running fuel as natural gas.  (Factory available in 500kW and 600 kW nodes.)
	F. Dual-Fuel:  Primary fuel as natural gas, backup onsite fuel as LP.  (Generac has product available from 50kW - 150 kW.)
	G. Optional Standby Power Supply:  NEC702, optional standby.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	2. Include thermal damage curve for generator.
	3. Include time-current characteristic curves for generator protective device.
	4. Include generator efficiency at 0.8 power factor at 0.5, 0.75 and 1.0 times generator capacity.
	5. Include air flow requirements for cooling and combustion air in cfm at 0.8 power factor and rated load. Testing shall be performed per ISO3046 standards. Provide drawings showing requirements and limitations for location of air intake and exhausts.
	6. Include generator characteristics, including, but not limited to kW rating, efficiency, reactances, and short-circuit current capability.

	B. Shop Drawings:
	1. Include plans and elevations for engine-generator set and other components specified. Indicate access requirements affected by height of subbase fuel tank.
	2. Include details of equipment assemblies. Indicate dimensions, weights, center of gravity of full assembly, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Identify fluid drain ports and clearance requirements for proper fluid drain.
	4. Design calculations for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.
	5. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure and to supported equipment. Include base weights.
	6. Include diagrams for power, signal, and control wiring. Complete schematic, wiring, and interconnection diagrams showing terminal markings for EPS equipment and functional relationship between all electrical components.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer, manufacturer and testing agency.
	1. Statement of quality from manufacturer detailing acceptance as an ISO9001 manufacturer.

	B. Source quality-control reports, including, but not limited to the following:
	1. Certified summary of prototype-unit test report.
	2. Certified Test Reports: For components and accessories that are equivalent, but not identical, to those tested on prototype unit.
	3. Certified Summary of Performance Tests: Certify compliance with specified requirement to meet performance criteria for sensitive loads.
	4. Report of factory test on units to be shipped for this Project, showing evidence of compliance with specified requirements.
	5. Report of sound generation.
	6. Report of exhaust emissions showing compliance with applicable regulations.
	7. Certified Torsional Vibration Compatibility: Comply with NFPA 110.

	C. Field quality-control reports.
	D. Warranty: For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For packaged engine generators to include in emergency, operation, and maintenance manuals.
	1. Include the following:
	a. List of tools and replacement items recommended to be stored at Project for ready access. Include part and drawing numbers, current unit prices, and source of supply.
	b. Operating instructions laminated and mounted adjacent to generator location.
	c. Training plan.



	1.7 MAINTENANCE MATERIAL
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses: One for every 10 of each type and rating but no fewer than one of each.
	2. Indicator Lamps: Two for every six of each type used, but no fewer than two of each.
	3. Filters: One set each of lubricating oil, fuel, and combustion-air filters.
	4. Special Tools: Tools unique to the product for standard maintenance, listed by part number in operations and maintenance manual.


	1.8 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Manufacturer accepted as an ISO9001 manufacturer.
	B. Installer Qualifications: Manufacturer's authorized representative who is trained and approved by manufacturer.
	C. Third-Party Testing Agency Qualifications: Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.


	1.9 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of packaged engine generators and associated auxiliary components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: 5 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Generac Power Systems, Inc; LP Gas generator set rated 120/240V, single phase, 60 Hz (kW rating as show on the plan drawings); or a comparable product by one of the following:
	1. HiPower.
	2. Kohler
	3. Caterpillar.
	4. Cummins.
	5. Substitutions:  Per the requirements of the Project Manual.

	B. Source Limitations: Obtain packaged generator sets and auxiliary components through one source from a single manufacturer.  Generator set shall be standard offering from manufacturer.  No special ratings will be permitted.
	C. Engineering changes resulting from the substitution of another product will be the responsibility of the electrical contractor.

	2.2 PERFORMANCE REQUIREMENTS
	A. NFPA Compliance:
	1. Comply with NFPA 37.
	2. Comply with NFPA 70.
	3. Comply with NFPA 110 requirements for Level 2 emergency power supply system.

	B. UL Compliance: Comply with UL 2200/CSA.
	C. Engine Exhaust Emissions: Comply with EPA Tier requirements and applicable state and local government requirements.
	D. Noise Emission: Comply with applicable state and local government requirements for maximum noise level at adjacent property boundaries due to sound emitted by generator set including engine, engine exhaust, engine cooling-air intake and discharge, ...
	E. Environmental Conditions: Engine-generator system shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability:
	1. Ambient Temperature: 5 to 40 deg C for spark-ignited.
	2. Relative Humidity: Zero to 95 percent.
	3. Altitude: 2,602 feet.


	2.3 ASSEMBLY DESCRIPTION
	A. Factory-assembled and -tested, water-cooled engine, with brushless generator and accessories.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a testing agency acceptable to authorities having jurisdiction, and marked for intended location and application.
	C. EPSS Class: Engine-generator set shall be classified as a Class 2 in accordance with NFPA 110.
	D. Governor: Adjustable isochronous, with speed sensing.
	E. Emissions:  Comply with EPA Tier and local requirements for standby generation.
	F. Mounting Frame: Structural steel framework to maintain alignment of mounted components without depending on concrete foundation. Provide lifting attachments sized and spaced to prevent deflection of base during lifting and moving.
	1. Rigging Diagram: Inscribed on metal plate permanently attached to mounting frame to indicate location and lifting capacity of each lifting attachment and generator-set center of gravity.

	G. Capacities and Characteristics:
	1. Power Output Ratings: Nominal ratings as indicated at 0.8 power factor excluding power required for the continued and repeated operation of the unit and auxiliaries.
	2. Output Connections: Single-phase, three wire.
	3. Nameplates: For each major system component to identify manufacturer's name and address, and model and serial number of component.   Nameplate shall be in accordance with NFPA70.

	H. Generator-Set Performance:
	1. Oversizing alternator compared with the rated power output of the engine is permissible to meet specified performance.
	a. Nameplate Data for Oversized Generator: Show ratings required by the Contract Documents rather than ratings that would normally be applied to generator size installed.

	2. Steady-State Voltage Operational Bandwidth: 1 percent of rated output voltage from no load to full load.
	3. Transient Voltage Performance: Not more than 20 percent variation for 50 percent step-load increase or decrease. Voltage shall recover and remain within the steady-state operating band within 5 seconds.
	4. Steady-State Frequency Operational Bandwidth: Plus or minus 0.25 percent of rated frequency from no load to full load.
	5. Steady-State Frequency Stability: When system is operating at any constant load within the rated load, there shall be no random speed variations outside the steady-state operational band and no hunting or surging of speed.
	6. Transient Frequency Performance: Less than 5-Hz variation for 50 percent step-load increase or decrease. Frequency shall recover and remain within the steady-state operating band within 5 seconds.
	7. Output Waveform: At no load, harmonic content measured line to neutral shall not exceed 2 percent total with no slot ripple. Telephone influence factor, determined according to NEMA MG 1, shall not exceed 50 percent.
	8. Sustained Short-Circuit Current: For a three-phase, bolted short circuit at system output terminals, system shall supply a minimum of 300 percent of rated full-load current for not less than 10 seconds and then clear the fault automatically, withou...
	9. Block Load Performance: per NFPA110, the unit shall be able to fully recover from a 100% block load.
	10. Excitation System: Performance shall be unaffected by 10% total voltage distortion (THD) caused by nonlinear load.
	a. Provide permanent magnet excitation (PMG) for power source to voltage regulator.

	11. Start Time: Comply with NFPA 110, Type 10, system requirements.


	2.4 ENGINE
	A. Fuel: LP gas.
	B. Engine Rating:  Prime mover shall have adequate horsepower to meet the specified kW at the specified site altitude and temperatures.  Products that de-rate below specified kW for temperature or altitude shall not be accepted.
	C. Maximum Piston Speed for Four-Cycle Engines: 2250 fpm (11.4 m/s).
	D. Lubrication System: The following items are mounted on engine or skid:
	1. Filter and Strainer: Per manufacturer recommendations.
	2. Thermostatic Control Valve: Control flow in system to maintain optimum oil temperature. Unit shall be capable of full flow and is designed to be fail-safe.
	3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable container with no disassembly and without use of pumps, siphons, special tools, or appliances.

	E. Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine-generator-set mounting frame and integral engine-driven coolant pump.
	1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, with anticorrosion additives as recommended by engine manufacturer.
	2. Cooling System Sizing:  Sized to adequately cool the generator set, including aftercooler, without de-rate to an ambient temperature of 104 deg F (40 deg C) for gas.  Maximum external restriction shall be no greater than 0.5 inch (12.7 mm) of water...
	3. Size of Radiator: Adequate to contain expansion of total system coolant from cold start to 110 percent load condition.
	4. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum closed-loop coolant system pressure for engine used. Equip with gage glass and petcock.
	5. Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow automatically to maintain optimum constant coolant temperature as recommended by engine manufacturer.
	6. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer covering of aging-, ultraviolet-, and abrasion-resistant fabric.
	a. Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180 deg F (82 deg C), and noncollapsible under vacuum.
	b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and equipment connections.


	F. Air-Intake Filter:  Engine-mounted air cleaner with replaceable dry-filter element.
	G. Starting System: 24V electric, with negative ground.
	1. Components: Sized so they are not damaged during a full engine-cranking cycle with ambient temperature at maximum specified in "Performance Requirements" Article.
	2. Cranking Motor: Heavy-duty unit that automatically engages and releases from engine flywheel without binding.
	3. Cranking Cycle:  As required by NFPA 110 for system level specified.
	4. Battery:  Lead acid, certified to meet NFPA 110, with capacity within ambient temperature range specified in "Performance Requirements" Article to provide specified cranking cycle at least twice without recharging.
	5. Battery Cable: Size as recommended by engine manufacturer for cable length indicated. Include required interconnecting conductors and connection accessories.
	6. Battery Compartment: Factory fabricated of metal with acid-resistant finish and thermal insulation. Thermostatically controlled heater shall be arranged to maintain battery above 10 deg C regardless of external ambient temperature within range spec...
	7. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage regulation and continuous rating adequate for batteries provided.
	8. Battery Charger: Current-limiting, automatic-equalizing and float-charging type designed for lead-acid batteries.  Unit shall comply with UL 1236 and include the following features:
	a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically after battery has lost charge until an adjustable equalizing voltage is achieved at battery terminals. Unit shall then be automatically switched to a lower float-charging ...
	b. Automatic Temperature Compensation: Adjust float and equalize voltages for variations in ambient temperature from minus 40 deg F (minus 40 deg C) to 140 deg F (60 deg C) to prevent overcharging at high temperatures and undercharging at low temperat...
	c. Automatic Voltage Regulation: Maintain constant output voltage regardless of input voltage variations up to plus or minus 10 percent.
	d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate charging rates.
	e. Safety Functions: Sense abnormally low battery voltage and close contacts providing low battery voltage indication on control and monitoring panel. Sense high battery voltage and loss of ac input or dc output of battery charger. Either condition sh...
	f. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet with adequate vibration isolation if mounted within the generator set.
	g. Battery chargers mounted within the Automatic Transfer Switch are not acceptable.



	2.5 CONTROL AND MONITORING
	A. Automatic Starting System Sequence of Operation: When mode-selector switch on the control and monitoring panel is in the automatic position, remote-control contacts in one or more separate automatic transfer switches initiate starting and stopping ...
	B. Manual Starting System Sequence of Operation: Switching on-off switch on the generator control panel to the manual position starts generator set. The off position of same switch initiates generator-set shutdown. When generator set is running, speci...
	C. Provide minimum run time control set for 15 minutes with override only by operation of a remote emergency-stop switch.
	D. Comply with UL 508A.
	E. Configuration: Operating and safety indications, protective devices, basic system controls, and engine gages shall be grouped in a common control and monitoring panel mounted on the generator set. Mounting method shall isolate the control panel fro...
	1. Engine and generator control wiring shall be multi-stranded annealed copper conductors encased by cross-linked polyethylene insulation resistant to heat, abrasion, oil, water, diesel fuel, and antifreeze.  Wiring shall be suitable for continuous us...
	a. Engines that are equipped with an electronic engine control module (ECM) shall monitor and control engine functionality and seamlessly integrate with the generator set controller through digital communications.  ECM monitored parameters shall be in...
	b. For engines without ECM functionality or for any additional generator set controller monitoring, sensors are to be conditioned to a 4 to 20 ma signal level to enhance noise immunity and all sensor connections shall be sealed to prevent corrosion.

	2. Construction:  All circuitry within the control panel shall be individually environmentally sealed to prevent corrosion.  Encapsulated circuit boards with surface mounted components and sealed, automotive-style connectors for sensors and circuit bo...
	3. Custom ladder logic functionality inside the generator controller shall be supported to provide application support flexibility.  The ladder logic function shall have access to all the controller inputs and customer assignable outputs.

	F. Indicating Devices:  As required by NFPA 110 for Level 2 system.  All ECM fault codes shall be displayed at the generator set controller in standard language; fault code numbers are not acceptable.  Utilizing a digital display, including the follow...
	1. AC voltage:  True three-phase sensing.
	2. AC current.
	3. Frequency.
	4. EPS supplying load indicator.
	5. DC voltage (alternator battery charging).
	6. Engine-coolant temperature.
	7. Engine lubricating-oil pressure.
	8. Running-time meter.
	9. Current and Potential Transformers: Instrument accuracy class.

	G. Protective Devices and Controls in Local Control Panel: Shutdown devices and common visual alarm indication as required by NFPA 110 for Level 2 system, including the following:
	1. Start-stop switch.
	2. Overcrank shutdown device.
	3. Overspeed shutdown device.
	4. Coolant high-temperature shutdown device.
	5. Coolant low-level shutdown device.
	6. Low lube oil pressure shutdown device.
	7. Overcrank alarm.
	8. Overspeed alarm.
	9. Coolant high-temperature alarm.
	10. Coolant low-temperature alarm.
	11. Coolant low-level alarm.
	12. Low lube oil pressure alarm.
	13. Lamp test.
	14. Contacts for local and remote common alarm.
	15. Coolant high-temperature prealarm.
	16. Generator-voltage; digitally adjustable via controller, password protected.
	17. Main fuel tank low-level alarm.
	a. Low fuel level alarm shall be initiated when the level falls below that required for operation for the duration required in "Fuel Tank Capacity" Paragraph in "Diesel Fuel-Oil System" Article.

	18. Run-Off-Manual selector switch.
	19. Control switch not in automatic position alarm.
	20. Low cranking voltage alarm.
	21. Battery-charger malfunction alarm.
	22. Battery low-voltage alarm.
	23. Battery high-voltage alarm.
	24. Generator overcurrent protective device not closed alarm.

	H. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and include wiring required to support specified items. Locate sensors and other supporting items on engine or generator, unless otherwise indicated.  Sensors are ...
	I. Connection to Datalink: Provide connections for datalink transmission of indications to remote data terminals via ModBus RS485.
	J. Remote Alarm Annunciator: An LED labeled with proper alarm conditions shall identify each alarm event, and a common audible signal shall sound for each alarm condition. Silencing switch in face of panel shall silence signal without altering visual ...
	1. Overcrank alarm.
	2. Coolant low-temperature alarm.
	3. High engine temperature prealarm.
	4. High engine temperature alarm.
	5. Low lube oil pressure alarm.
	6. Overspeed alarm.
	7. Low fuel main tank alarm.
	8. Low coolant level alarm.
	9. Low cranking voltage alarm.
	10. Contacts for local and remote common alarm.
	11. Audible-alarm silencing switch.
	12. Control switch not in automatic position alarm.
	13. Fuel tank derangement alarm.
	14. Fuel tank high-level shutdown of fuel supply alarm.
	15. Lamp test.
	16. Low cranking voltage alarm.
	17. Generator overcurrent protective device not closed.

	K. The control system shall provide pre-wired customer use I/O:  4 relay outputs (user definable functions), 4 contact inputs, 2 analog inputs, communications support via RS232, RS485, or an optional modem.  Additional I/O must be an available option....
	L. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and include wiring required to support specified items. Locate sensors and other supporting items on engine or generator, unless otherwise indicated.
	M. Maintenance:
	1. All engine, voltage regulator, control panel, and accessory units shall be accessible through a single electronic service tool.  The following maintenance functionality shall be integral to the generator set controls:
	a. Engine running hours.
	b. Service maintenance interval (running hours, calendar days).
	c. Engine crank attempt counter.
	d. Engine successful starts counter.
	e. 20 events are stored in control panel memory.
	f. Control panel shall time and date stamp all alarms and warnings.  A snap shot of key parameters shall be saved in the control panel for use in troubleshooting alarms.
	g. A predictive maintenance algorithm will determine the optimal time for maintenance service based on the generator loading and operation.


	N. Programmable Cycle Timer:  To start and run the generator for a predetermined time.  The timer shall use 14 user-programmable sequences that are repeated in a 7-day cycle.  Each sequence shall have the following programmable set points:
	1. Day of the week.
	2. Time of the day start.
	3. Duration of cycle.
	4. Option to exercise at reduced speed for quiet test mode.

	O. Monitoring Software:  Provide monitoring software capable of communicating to no less than 15 generator sets.  Software shall be connectable via RS232 connection directly on the generator control panel.  Software functionality to include:
	1. Display generator set operating parameters including necessary pressures and temperatures, electrical output, fuel level.
	2. Ability to program custom I/O alarms as well as modify standard alarm settings for applications (password protected).
	3. Data logging and trending of up to 15 parameters, user selectable, for testing, troubleshooting, and record keeping.
	4. High speed data logging and trending of up to 0.2 millisecond providing sine wave visibility for testing and identification of harmonic distortion levels.


	2.6 GENERATOR OVERCURRENT AND FAULT PROTECTION
	A. Overcurrent protective devices for the entire EPSS shall be coordinated to optimize selective tripping when a short circuit occurs. Coordination of protective devices shall consider both utility and EPSS as the voltage source.
	1. Overcurrent protective devices for the EPSS shall be accessible only to authorized personnel and each located in a separate box per NEC700 separation of circuits.

	B. Generator Circuit Breaker: Molded-case, thermal-magnetic type; 100 percent rated; complying with UL 489.
	1. Tripping Characteristic: Designed specifically for generator protection.
	2. Trip Rating: Matched to generator output rating.
	3. Shunt Trip: Connected to trip breaker when generator set is shut down by other protective devices.
	4. Mounting: Each circuit breaker installed in separate box in accordance with NEC700 separation of circuits.

	C. Generator Protector: Microprocessor-based unit shall continuously monitor current level in each phase of generator output, integrate generator heating effect over time, and predict when thermal damage of alternator will occur. When signaled by gene...
	1. Initiates a generator overload alarm when generator has operated at an overload equivalent to 110 percent of full-rated load for 60 seconds. Indication for this alarm is integrated with other generator-set malfunction alarms. Contacts shall be avai...
	2. Under single or three-phase fault conditions, regulates generator to 300 percent of rated full-load current for up to 10 seconds.
	3. As overcurrent heating effect on the generator approaches the thermal damage point of the unit, protector switches the excitation system off, opens the generator disconnect device, and shuts down the generator set.
	4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated voltage to avoid overshoot.


	2.7 GENERATOR, EXCITER, AND VOLTAGE REGULATOR
	A. Comply with NEMA MG 1 and UL2200, sized for 248 deg F (120 deg C) temperature rise above ambient at rated load.
	B. Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated integrally with generator rotor.
	C. Electrical Insulation: Class H.
	D. Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other voltages if required. Provide six lead alternator.
	E. Winding Coils:  Skewed to improve sine wave shape and eliminate ripple effects caused by air gaps.
	F. Range: Provide broad range of output voltage by adjusting the excitation level.
	G. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, overspeed up to 125 percent of rated speed, and heat during operation at 110 percent of rated capacity.
	H. Enclosure: Dripproof.
	I. Instrument Transformers: Mounted within generator enclosure.
	J. Voltage Regulator: Solid-state type on a sealed circuit board, separate from exciter, providing performance as specified and as required by NFPA 110.  Must be 3-phase sensing.
	1. Voltage Adjustment on Control and Monitoring Panel: Provide plus or minus 5 percent adjustment of output-voltage operating band.
	2. Provide anti-hunt provision to stabilize voltage.

	K. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings above dew point.
	L. Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.
	M. Subtransient Reactance: 15 percent, maximum.
	N. Excitation:  Permanent magnet (PMG) type providing 300 percent current output for up to 10 seconds to a downstream breaker selective coordination and improved motor starting.

	2.8 OUTDOOR GENERATOR-SET ENCLOSURE
	A. Description:  OEM Factory manufactured, vandal-resistant, sound-attenuating, weatherproof steel housing, wind resistant up to 100 mph (160 km/h).  Multiple panels shall be lockable and provide adequate access to components requiring maintenance.  P...
	1. Structural Design and Anchorage: Comply with ASCE 7 for wind loads up to 100 mph (160 km/h).
	2. Hinged Doors:
	a. Door Panels:  With integral stiffeners, and capable of being removed by one person without tools.
	b. Slip-pin hinges and latches stainless steel with nylon spacers.
	c. Gasketed for weather and rodent protection.
	d. Handles to have padlocking provisions.

	3. Space Heater: Thermostatically controlled and sized to prevent condensation.  Provide as needed to meet NFPA110, Level 1 temperature levels.
	4. Thermal Insulation: Manufacturer's standard materials and thickness selected in coordination with space heater to maintain winter interior temperature within operating limits required by engine-generator-set components.
	5. Muffler Location: Within or external to enclosure.  All exhaust piping shall be wrapped for personnel protection and to eliminate excessive heat buildup during generator operation.
	6. Assembly Hardware (Nuts and Bolts):  Use JS500 and nylon washers to prevent paint deterioration.

	B. Sound Attenuation:  Factory enclosure, designed to meet the following design criteria:
	1. Weather protective enclosure limiting sound emissions to 85 dB(A) at 23 ft (7 m) in a free field environment.

	C. Engine Cooling Airflow through Enclosure: Maintain temperature rise of system components within required limits when unit operates at 110 percent of rated load for 2 hours with ambient temperature at top of range specified in system service conditi...
	1. Louvers: Fixed-engine, cooling-air inlet and discharge. Storm-proof and drainable louvers prevent entry of rain and snow.


	2.9 MOTORS
	A. Description: NEMA MG 1, Design B, medium induction random-wound, squirrel cage motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor: 1.15.
	D. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	E. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	F. Temperature Rise: Match insulation rating.
	G. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	H. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.
	I. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are specified in electrical Sections.

	2.10 VIBRATION ISOLATION DEVICES
	A. Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged in single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of sufficient stiffness for uniform loading over pad area, and fac...
	1. Material: Standard neoprene separated by steel shims.
	2. Minimum Deflection: 1 inch (25 mm).

	B. Vibration isolation devices shall not be used to accommodate misalignments or to make bends.

	2.11 FINISHES
	A. Outdoor Enclosures and Components: Electrostatically applied Rhino Coat finish over corrosion-resistant pretreatment and compatible primer.
	B. Powder-coated paint surfaces, meeting the following applicable standards:
	1. Paint Thickness:  More than 2.5 mil per ASTM D 1186.87.
	2. Material Hardness:  ASTM D 3363-92a.
	3. Resistance to Cracking:  ASTM D 522-B.
	4. Paint Adhesion:  ASTM D 3359-B.
	5. Resistance to Salt Water Corrosion:  ASTM B 117 or ASTM D 1654.
	6. Resistance to Humidity:  ASTM D 1735 or ASTM D 1654.
	7. Impact Resistance:  ASTM 2784.
	8. UV Protection:  SAE J1690.


	2.12 SOURCE QUALITY CONTROL
	A. Prototype Testing: Factory test engine-generator set using same engine model, constructed of identical or equivalent components and equipped with identical or equivalent accessories.
	1. Tests: Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with requirements for installation and other conditions affecting packaged engine-generator performance.
	B. Examine roughing-in for piping systems and electrical connections. Verify actual locations of connections before packaged engine-generator installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service accordi...
	1. Notify Construction Manager no fewer than three working days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without Construction Manager's written permission.


	3.3 INSTALLATION
	A. Comply with packaged engine-generator manufacturers' written installation and alignment instructions and with NFPA 110.
	B. Equipment Mounting:
	1. Install packaged engine generators on cast-in-place concrete equipment bases. Comply with requirements for equipment bases and foundations specified in the concrete section,
	2. Coordinate size and location of concrete bases for packaged engine generators. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with concrete.

	C. Install packaged engine-generator to provide access, without removing connections or accessories, for periodic maintenance.
	D. Install packaged engine-generator with elastomeric isolator pads having a minimum deflection of 1 inch (25 mm) on 4-inch- (100-mm-) high concrete base. Secure sets to anchor bolts installed in concrete bases.
	E. Install Schedule 40, black steel piping with welded joints and connect to engine muffler. Install thimble at wall. Piping shall be same diameter as muffler outlet.
	1. Install flexible connectors and steel piping materials according to requirements.
	2. Insulate muffler/silencer and exhaust system components according to requirements from the manufacturer.
	3. Install isolating thimbles where exhaust piping penetrates combustible surfaces with a minimum of 9 inches (225 mm) clearance from combustibles.

	F. Install condensate drain piping to muffler drain outlet full size of drain connection with a shutoff valve, stainless-steel flexible connector, and Schedule 40, black steel pipe with welded joints.
	G. Installation requirements for piping materials and flexible connectors shall be per the manufacturer’s recommendations. Copper and galvanized steel shall not be used in the fuel-oil piping system.
	H. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not specified to be factory mounted.

	3.4 CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping and specialties.
	B. Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine-generator to allow service and maintenance.
	C. Connect cooling-system water piping to engine-generator set and heat exchanger with flexible connectors.
	D. Connect engine exhaust pipe to engine with flexible connector.
	E. Connect fuel piping to engines with a gate valve and union and flexible connector.
	1. LP-gas piping, valves, and specialties for gas piping shall be per the manufacturer’s recommendations.
	2. Install manual shutoff valve in a remote location to isolate enclosure.
	3. Vent gas pressure regulators outside building a minimum of 60 inches (1500 mm) from building openings.

	F. Ground equipment according to Section 260526.
	G. Connect wiring according to Section 260519.  Provide a minimum of one 90 degree bend in flexible conduit routed to the generator set from a stationary element.
	H. Balance single-phase loads to obtain a maximum of 10 percent unbalance between any two phases.

	3.5 IDENTIFICATION
	A. Identify system components according to Section 260553.
	B. Install a sign indicating the generator neutral is bonded to the main service neutral at the main service location.

	3.6 FIELD QUALITY CONTROL
	A. Testing Agency:  At the owner's request, the contractor shall engage a qualified, third-party, testing agency to witness tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections.

	D. Tests and Inspections:
	1. Perform tests recommended by manufacturer and each visual and mechanical inspection and electrical and mechanical test listed in the first two subparagraphs as specified in NETA Acceptance Testing Specification. Certify compliance with test paramet...
	a. Visual and Mechanical Inspection
	1) Compare equipment nameplate data with drawings and specifications.
	2) Inspect physical and mechanical condition.
	3) Inspect anchorage, alignment, and grounding.
	4) Verify the unit is clean.

	b. Electrical and Mechanical Tests
	1) Test protective relay devices per manufacturer recommendations.
	2) Verify phase rotation, phasing, and synchronized operation as required by the application.
	3) Functionally test engine shutdown for low oil pressure, overtemperature, overspeed, and other protection features as applicable.
	4) Conduct performance test in accordance with NFPA 110.
	5) Verify correct functioning of the governor and regulator.


	2. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are additional to those specified here including, but not limited to, single-step full-load pickup test.
	3. Battery Tests: Equalize charging of battery cells according to manufacturer's written instructions. Record individual cell voltages.
	a. Measure charging voltage and voltages between available battery terminals for full-charging and float-charging conditions. Check electrolyte level and specific gravity under both conditions.
	b. Test for contact integrity of all connectors. Perform an integrity load test and a capacity load test for the battery.
	c. Verify acceptance of charge for each element of the battery after discharge.
	d. Verify that measurements are within manufacturer's specifications.

	4. Battery-Charger Tests: Verify specified rates of charge for both equalizing and float-charging conditions.
	5. System Integrity Tests: Methodically verify proper installation, connection, and integrity of each element of engine-generator system before and during system operation. Check for air, exhaust, and fluid leaks.
	6. Voltage and Frequency Transient Stability Tests: Use data capture from manufacturer control panel and software to measure voltage and frequency transients for 50 and 100 percent step-load increases and decreases, and verify that performance is as s...

	E. Coordinate tests with tests for transfer switches and run them concurrently.
	F. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation for generator and associated equipment.
	G. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	H. Remove and replace malfunctioning units and retest, as specified above.
	I. Retest: Correct deficiencies identified by tests and observations and retest until specified requirements are met.
	J. Report results of tests and inspections in writing. Record adjustable relay settings and measured insulation resistances, time delays, and other values and observations. Attach a label or tag to each tested component indicating satisfactory complet...

	3.7 MAINTENANCE SERVICE
	A. Initial Maintenance Service: Beginning at Substantial Completion, provide 60 months' full maintenance by EGSA Certified employees of manufacturer's designated service organization. Include quarterly exercising to check for proper starting, load tra...

	3.8 TRAINING
	A. A. The equipment supplier shall provide training for the facility operating personnel covering operation and maintenance of the equipment provided.  The training program shall be not less than 4 hours in duration and the class size shall be limited...
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes interior luminaires, lamps, drivers, and accessories.

	1.2 SUBMITTALS
	A. Per the Project Manual:  Submittal procedures.
	B. Shop Drawings: Indicate dimensions and components for each luminaire not standard product of manufacturer.
	C. Product Data: Submit dimensions, ratings, and performance data.

	1.3 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.4 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.5 MAINTENANCE MATERIALS
	A. Per the Project Manual: Spare parts and maintenance products.
	B. Furnish one of each plastic lens type.
	C. Furnish one replacement lamps for each lamp type installed.
	D. Furnish one of each driver type.


	PART 2 PRODUCTS
	2.1 INTERIOR LUMINAIRES
	A. Product Description: Complete interior luminaire assemblies, with features, options, and accessories as scheduled.

	2.2 LED DRIVERS
	A. Manufacturers:
	1. Cooper Industries Inc.
	2. Duro-Test Corp.
	3. General Electric Co.
	4. Hubbell Lighting.
	5. Magnetek Inc.
	6. Pass & Seymour.
	7. Philips Electronics North America.
	8. Thomas Industries, Inc.
	9. Substitutions: Per the Project Manual.

	B. Product Description: High-efficiency, suitable for lamps specified, with voltage to match luminaire voltage.

	2.3 LED LAMPS
	A. Manufacturers:
	1. General Electric Co.
	2. Hubbell Inc.
	3. Lithonia Lighting.
	4. Philips Electronics.
	5. Siemens Corp.
	6. Substitutions: Per the Project Manual.



	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Support luminaires larger than 2 x 4 foot size independent of ceiling framing.
	B. Install surface mounted luminaires plumb and adjust to align with building lines and with each other.  Secure to prevent movement.
	C. Install wall-mounted luminaires at height as indicated on Drawings.
	D. Install accessories furnished with each luminaire.
	E. Connect luminaires to branch circuit outlets provided under Section 260533, using flexible conduit.
	F. Make wiring connections to branch circuit using building wire with insulation suitable for temperature conditions within luminaire.
	G. Install specified lamps in each luminaire.
	H. Ground and bond interior luminaires in accordance with Section 260526.

	3.2 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Operate each luminaire after installation and connection. Inspect for proper connection and operation.

	3.3 ADJUSTING
	A. Per the Project Manual: Testing, adjusting, and balancing.
	B. Aim and adjust luminaires, as required.

	3.4 CLEANING
	A. Per the Project Manual: Final cleaning.
	B. Remove dirt and debris from enclosures.
	C. Clean photometric control surfaces as recommended by manufacturer.
	D. Clean finishes and touch up damage.

	3.5 PROTECTION OF FINISHED WORK
	A. Per the Project Manual: Protecting finished work.
	B. Relamp luminaires having failed lamps at Substantial Completion.

	3.6 SCHEDULES
	A. Refer to Light Fixture Schedule on the Drawings.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes exterior luminaires and accessories.

	1.2 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Shop Drawings: Indicate dimensions and components for each luminaire not standard Product of manufacturer.
	C. Product Data: Submit dimensions, ratings, and performance data.

	1.3 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Per the Project Manual: Product storage and handling requirements.

	1.5 COORDINATION
	A. Per the Project Manual: Coordination and project conditions.

	1.6 MAINTENANCE MATERIALS
	A. Per the Project Manual: Spare parts and maintenance products.
	B. Furnish one of each LED type installed.
	C. Furnish one driver of each type installed.


	PART 2 PRODUCTS
	2.1 LUMINAIRES
	A. Product Description: Complete exterior luminaire assemblies, with features, options, and accessories as scheduled.

	2.2 LED DRIVERS
	A. Manufacturers:
	1. Cooper Industries Inc.
	2. Duro-Test Corp.
	3. General Electric Co.
	4. Hubbell Lighting.
	5. Magnetek Inc.
	6. Pass & Seymour.
	7. Philips Electronics North America.
	8. Thomas Industries, Inc.
	9. Substitutions: Per the Project Manual.

	B. Product Description: High-efficiency, suitable for LEDs specified, with voltage to match luminaire voltage.

	2.3 LED LAMPS
	A. Manufacturers:
	1. General Electric Co.
	2. Hubbell Inc.
	3. Lithonia Lighting.
	4. Philips Electronics.
	5. Siemens Corp.
	6. Substitutions: Per the Project Manual.


	2.4 LAMPS - GENERAL
	A. Minimum Efficacy, Lamps Greater Than 100 Watts:  60 lumens/W, except where otherwise indicated or permitted by applicable code.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Coordination and Project conditions.
	B. Verify building surfaces are ready to receive fixtures.

	3.2 INSTALLATION
	A. Install LEDs in each luminaire.
	B. Bond and ground luminaires and metal accessories in accordance with Section 260526.

	3.3 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Operate each luminaire after installation and connection. Inspect for improper connections and operation.
	C. Measure illumination levels.
	D. Take measurements during night sky, without moon or with heavy overcast clouds effectively obscuring moon.

	3.4 ADJUSTING
	A. Per the Project Manual: Testing, adjusting, and balancing.
	B. Aim and adjust luminaires to provide illumination levels and distribution, as required.

	3.5 CLEANING
	A. Per the Project Manual:  Final cleaning.
	B. Clean photometric control surfaces as recommended by manufacturer.
	C. Clean finishes and touch up damage.

	3.6 PROTECTION OF FINISHED WORK
	A. Per the Project Manual: Protecting finished work.
	B. Relamp luminaires having failed LEDs at Substantial Completion.

	3.7 SCHEDULES
	A. Refer to Light Fixture Schedule on the Drawings.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes arrangement with Utility Company for permanent electric service; payment of Utility Company charges for service; service provisions; and utility metering equipment.

	1.2 REFERENCES
	1.3 SYSTEM DESCRIPTION
	A. Utility Company: McCone Electric Co-op.
	B. System Characteristics:  120/240 volts, single phase, three-wire, 60 Hertz.
	C. Service Entrance: Underground.
	D. Underground Service Provisions:  Underground service entrance to building service entrance equipment.
	1. Utility Raceway Connection: At Utility Company's pad-mounted transformer.
	2. Utility Service-Entrance Conductor Connection: At Metering equipment.


	1.4 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Submit Utility-Company-prepared drawings.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with Utility Company written requirements.
	B. Maintain one copy of each document on site.

	1.6 FIELD MEASUREMENTS
	A. Verify field measurements are as indicated on Utility Company drawings.

	1.7 COORDINATION
	A. Coordinate with utility company, relocation of overhead or underground lines interfering with construction. Where power lines are to be relocated, bill utility costs, directly to Owner.
	B. Contact utility company regarding charges related to service installation. Include utility charges in this contract.
	C. Utility charges for service installation will be paid by Owner and are not part of this contract.


	PART 2 PRODUCTS
	2.1 UTILITY METERS
	A. Furnished by Utility Company.

	2.2 UTILITY METER BASE
	A. Furnish per Utility Company standards.
	B. Product Description:  Meter base rated 200 amperes continuous duty with integral circuit breaker/disconnecting means.
	C. The electrical contractor shall install meter socket and metering conduit along with the appropriate bonding that meets Code.

	2.3 TRANSFORMER PAD
	A. Product Description: Precast concrete transformer pad with cable pit sized as required.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Verify service equipment is ready to be connected and energized.

	3.2 INSTALLATION
	A. Install service entrance conduits to building service entrance equipment. Utility Company will connect service lateral conductors to service entrance conductors.
	B. Install concrete pad for Utility Company transformer.
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	SP-01 INCORPORATION OF THE MPWSS
	SP-02 QUALIFICATIONS OF CONTRACTOR, SUBCONTRACTORS, SUPPLIERS, AND OTHERS
	SP-03 SUBSURFACE AND PHYSICAL CONDITIONS
	SP-04 PREBID EXPLORATION/SITE INFORMATION
	SP-05 SPOIL
	SP-06 BEST MANAGEMENT PRACTICES
	SP-07 WATER FOR CONSTRUCTION
	SP-08 SITE RESTORATION
	SP-09 PRIVATE ACCESS
	SP-10 LANDSCAPED AREAS
	SP-11 EXPLORATORY EXCAVATION
	SP-12 STAGING AREA
	SP-13 CONFLICTS WITH UTILITIES
	As shown on the Drawings, utilities may be in conflict with certain areas of the project.  Utilities and other appurtenances may include but are not limited to the following:  culverts; propane or gas mains and services; television cables; telephone l...
	Utility locations are based on the available information which has been provided to or discovered by the Engineer.  There is no guarantee as to the accuracy and completeness thereof is expressly disclaimed.   The Contractor must check with the Utiliti...
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	SP-26 TRACER WIRE
	SP-27 FIELD OFFICES
	 Desk and four chairs, four-drawer file cabinet, a plan table, a plan rack, and bookcase.
	 Provide a room of not less than 80 sq. ft. for Resident Engineer.
	 Furnish room with desk, work table, two chairs, plan rack, and locking storage for surveying equipment.
	 The Contractor shall pay all electrical and heating bills.
	 Provide an electric heater and air conditioner with thermostat capable of maintaining a uniform indoor temperature of 68 deg F.
	 Provide fluorescent light fixtures capable of maintaining average illumination of 20 fc at desk height.
	 Provide two 110- to 120-V duplex outlets.

	SP-28 SUBCONTRACT LIMITATIONS
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	SP-31 INTERRUPTING WATER SERVICE
	SP-32 WASTEWATER SERVICE REQUIREMENTS
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	SP-35 DRAINFIELD INSTALLATION
	SP-36 WASTEWATER SYSTEM GENERAL PROVISIONS
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	SP-38 DRAINFIELD DOSE PUMPS AND CONTROLS
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	SP-40 MISCELLANEOUS PIPING
	SP-41 RECIRCULATING SAND FILTERS
	SP-42 NON-EXPANSIVE CLAY BACKFILL
	SP-43 DISINFECTION
	SP-44 PROJECT LIMITS
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and Special Provisions of the Contract, including General and Supplementary Conditions and other Division 1- Division16 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for measurement and payment.

	1.3 DEFINITIONS
	A. Unit price is an amount proposed by bidders, stated on the Bid Form, as a price per unit of measurement for materials or services added to or deducted from the Contract Sum by appropriate modification, if estimated quantities of Work required by th...

	1.4 PROCEDURES
	A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, overhead, and profit.
	B. Measurement and Payment:  The Measurement and Payment sections do not necessarily name all incidental items required to complete the work.  The cost of all such incidentals shall be included in the various related items of work.  All estimated quan...
	C. Engineer will determine the actual quantities and classifications of Unit Price Work performed by the Contractor.
	D. List of Bid Items:  A list of unit Bid Items is included at the end of this Section.  Specification Sections referenced in the schedule contain requirements for materials described under each Bid Item.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 LIST OF BID ITEMS
	A. Bid Item No. 1- MOBILIZATION
	1. Description:  This item covers the costs of preparatory work and operations.  Any bids that contain a lump sum bid price for mobilization greater than 15% of the bid price for the respective schedule or additive alternative may be rejected at the o...
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. The movement of personnel, equipment, supplies and incidentals to the project site
	b. The establishment of all facilities necessary for the work on the project;
	c. The costs of obtaining the required permits, bonds, and insurance; and
	d. All other work and operations which must be performed, or costs incurred prior to beginning work on the various items of the project.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for MOBILIZATION will be made as a percentage completed of the lump sum.  50% of the lump sum will be credited to the first progress payment, with the second 50% being credited to subsequent progress payments in proportion...
	5. Payment:   Payment for MOBILIZATION will be made at the contract unit price bid as a lump sum.

	B. Bid Item No. 2– TRAFFIC CONTROL
	1. Description:  This item includes providing and maintaining all traffic control on the project as indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Furnishing, installing, maintaining, replacing, and operating necessary construction traffic control devices throughout the work period;
	b. preparing and submitting the traffic control plan and making adjustments as required for final approval; and
	c. All incidental materials, tools, equipment, and labor for the completion of this item.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for TRAFFIC CONTROL will be made as a percentage completed of the lump sum.  50% of the lump sum will be credited to the first progress payment, with the second 50% being credited to subsequent progress payments in proport...
	5. Payment:   Payment for TRAFFIC CONTROL will be made at the contract unit price bid as a lump sum.

	C. Bid Item No.  3 - EXPLORATORY EXCAVATION
	1. Description:  Exploratory excavation will be used as a convenience to the Owner and/or Engineer when a subsurface condition needs to be verified.  Only exploratory excavation with prior authorization from the Engineer will be paid under Exploratory...
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Furnishing a fueled excavator having a minimum F.H.P. rating of 54 or greater and a minimum bucket capacity of 0.2 cubic yards with an experienced operator and a laborer with shovel to excavate and backfill as directed; and
	b. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Hour
	4. Measurement:  Measurement for EXPLORATORY EXCAVATION will be made by the hour, rounded to the nearest one-half hour, for exploratory excavation authorized by the Engineer.  The time will start when excavation begins and end when backfill has been c...
	5. Payment:  Payment for EXPLORATORY EXCAVATION will be made at the contract unit price bid per hour.  If the Contractor elects to provide a smaller backhoe than specified, the bid item will be reduced in direct proportion of the rated capacity of the...

	D. Bid Item No. 4 – EFFLUENT FILTERS
	1. Description:  This item includes furnishing and installing new effluent filters on each fish cleaning station tank as indicated on the drawings.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Empty solids and liquids from each existing fish cleaning station tank (3 total);
	b. Measure exact size required and provide and install new effluent filters for each tank;
	c. Dewatering, sheeting, and shoring required for installation;
	d. Any necessary bypass pumping to maintain sewer service;
	e. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Each
	4. Measurement:  Measurement for EFFLUENT FILTERS will be made by numerical count.
	5. Payment:  Payment for EFFLUENT FILTERS will be made at the contract unit price bid per each.

	E. Bid Item No. 5 – GREASE INTERCEPTOR
	1. Description:  This item includes furnishing and installing new grease interceptors in sizes and types indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Excavation, backfill, and compaction;
	b. Dewatering, sheeting, and shoring required for installation;
	c. Any necessary bypass pumping to maintain sewer service;
	d. Installing new piping from the existing equalization tank, including any coring, to the new grease interceptor;
	e. Installing new piping from the new grease interceptor to the packaged wastewater pumping station;
	f. Furnishing and installing concrete watertight grease interceptors complete with base, gaskets, coatings, watertight connections, top, access lids, frames and covers, and watertight frame and cover where specified;
	g. Furnishing and installing casting and cover;
	h. Connecting grease interceptor to piping;
	i. Testing for water-tightness; and
	j. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for GREASE INTERCEPTOR will be made as lump sum.
	5. Payment:  Payment for GREASE INTERCEPTOR will be made at the contract unit price bid for lump sum.

	F. Bid Item No. 6– PACKAGED WASTEWATER PUMPING STATION
	1. Description:  This item includes the installation of packaged submersible wastewater lift stations, necessary wet wells, associated electrical work, and all appurtenances necessary for complete and operational pumping stations as indicated on the D...
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Site preparation, clearing and grubbing;
	b. Removing, stockpiling, and replacing topsoil and sod;
	c. Dewatering, sheeting and shoring required for installation;
	d. Performing structural excavations and backfill;
	e. Providing structural fill below the wet well base;
	f. Furnishing and installing piping between grease interceptor and lift station;
	g. Connection of all piping;
	h. Furnishing and installing wet wells with vents, and access hatches;
	i. Furnishing and installing concrete ballast;
	j. Furnishing and installing submersible pumps, piping, valves, piping enclosures and controls;
	k. Furnishing and installing all electrical components, including underground electrical services between meter pedestals and packaged lift stations per applicable electrical codes;
	l. Testing set-up and start-up services;
	m. Site restoration;
	n. Painting exposed metal surfaces;
	o. Start-up, training, and certification; and
	p. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum.
	4. Measurement:  Measurement for PACKAGED WASTEWATER PUMPING STATION will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for PACKAGED WASTEWATER PUMPING STATION will be made at the contract unit price bid as a lump sum.

	G. Bid Item No. 7 – SEWER FORCEMAINS
	1. Description:  This item includes furnishing and installing sewer forcemains in sizes, types, and classes indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Excavation, backfill, and compaction;
	b. Dewatering, sheeting, and shoring required for installation;
	c. Furnishing and installing pipe with gaskets, lubricants, etc.;
	d. Furnishing and installing pipe bedding;
	e. Furnishing and installing a fittings necessary;
	f. Furnishing and installing tracer wire and detectable warning tape;
	g. Testing, including pressure and leakage testing;
	h. Thrust and anchor blocking;
	i. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lineal Foot
	4. Measurement:  Measurement for SEWER FORCEMAINS will be made per lineal foot along the centerline of the pipe through all valves, fittings, and appurtenances.
	5. Payment:  Payment for SEWER FORCEMAINS will be made at the contract unit price bid per lineal foot.

	H. Bid Items No. 8 and 18– AIR RELEASE VALVE AND VAULT
	1. Description:  This item includes the installation of air release valves and the buried vaults that house them as indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Site preparation, clearing and grubbing;
	b. Removing, stockpiling, and replacing topsoil and sod;
	c. Dewatering, sheeting and shoring required for installation;
	d. Performing structural excavations and backfill;
	e. Providing structural fill below the vault base;
	f. Furnishing and installing all necessary piping, fittings and valves;
	g. Furnishing and installing all vault drain system;
	h. Connection of all piping;
	i. Testing set-up and start-up services;
	j. Site restoration;
	k. Painting exposed metal surfaces;
	l. Start-up, training, and certification; and
	m. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Each.
	4. Measurement:  Measurement for AIR RELEASE VALVE AND VAULT
	will be made per each.
	5. Payment:  Payment for AIR RELEASE VALVE AND VAULT
	will be made at the contract unit price bid per each.

	I. Bid Items Nos. 9 & 10 – 3,000 GALLON PUMPING TANK
	1. Description:  This item includes the installation of pumping tanks associated electrical work, and all appurtenances necessary for complete and operational pumping systems as indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Site preparation, clearing and grubbing;
	b. Removing, stockpiling, and replacing topsoil and sod;
	c. Dewatering, sheeting and shoring required for installation;
	d. Performing structural excavations and backfill;
	e. Providing structural fill below the tank base;
	f. Furnishing and installing all necessary piping between tanks;
	g. Furnishing and installing all necessary piping and fittings to and from sand filter, as applicable;
	h. Furnishing and installing all necessary piping, valves, fittings and manifold to drainfield;
	i. Connection of all piping;
	j. Furnishing and installing pumping tubes or vaults, filters, fittings, etc. for the complete operation of the pumping tank;
	k. Furnishing and installing submersible pumps, piping, valves, piping enclosures and controls;
	l. Furnishing and installing all inter-tank connection piping;
	m. Furnishing and installing all electrical components, including underground electrical services between meter pedestals and pumping tanks per applicable electrical codes;
	n. Testing set-up and start-up services;
	o. Site restoration;
	p. Painting exposed metal surfaces;
	q. Start-up, training, and certification; and
	r. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum.
	4. Measurement:  Measurement for 3,000 GALLON PUMPING TANKS
	will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for 3,000 GALLON PUMPING TANKS
	will be made at the contract unit price bid as a lump sum.

	J. Bid Item No. 11 – RECIRCULATING SAND FILTER
	1. Description:  This item includes furnishing and installing a complete dual zone recirculating sand filter system as shown on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes, but not be limited to the following.
	a. Dewatering, sheeting, and shoring required for installation;
	b. Excavation and fill as required for installation;
	c. Providing and installing PVC liners, piping boots, collection piping, sand, gravel, pressure piping, laterals, orifices, clean-outs, or any other items required for a complete sand filter system;
	d. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for RECIRCULATING SAND FILTER will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for RECIRCULATING SAND FILTER will be made at the contract unit price bid as a lump sum.

	K. Bid Item No. 12 – DRAINFIELD
	1. Description:  This item includes furnishing and installing drainfield laterals and chambers in sizes, types, and classes indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Excavation, backfill, and compaction;
	b. Dewatering, sheeting, and shoring required for installation;
	c. Furnishing and installing pressure laterals, chambers, etc.;
	d. Furnishing and installing, fittings, valves, and clean-outs;
	e. Testing, including squirt and leakage testing;
	f. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lineal Foot
	4. Measurement:  Measurement for DRAINFIELD will be made per lineal foot along the centerline of the pipe through all valves, fittings, and appurtenances.
	5. Payment:  Payment for DRAINFIELD will be made at the contract unit price bid per lineal foot.

	L. Bid Item No. 13 – BOLLARDS
	1. Description:  This item includes furnishing and installing new bollards in sizes and types indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Excavation, backfill, and compaction;
	b. Dewatering, sheeting, and shoring required for installation;
	c. Furnishing and installing bollards and concrete complete with base, coatings, and top;
	d. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Each
	4. Measurement:  Measurement for BOLLARDS will be made by numerical count.
	5. Payment:  Payment for BOLLARDS will be made at the contract unit price bid per each.

	M. Bid Item No.  14 – WATER STORAGE TANK/BUILDING SITE WORK:
	1. Description:  This item shall consist of all stripping topsoil, excavation, grading, and other work required to prepare the site for tank and building installation.  Material excavated from the tank site shall be disposed of by the Contractor.
	2. Work Required: The work required under this section shall include but not be limited to the following:
	a. Clearing and grubbing;
	b. Disposal of debris and excess material;
	c. Stripping and stockpiling topsoil;
	d. Structural excavation and embankment;
	e. Building pad preparation;
	f. Building foundation excavation and backfill;
	g. Furnishing and installing riprap where shown on drawings;
	h. Furnishing and installing riprap splash pad for tank overflow;
	i. Furnishing and installing rip rap erosion control for tank drain and liner drains; Site grading;
	j. Replacing topsoil, fertilizing and seeding of disturbed areas;
	k. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement: Measurement for the TANK SITE WORK will be per lump sum as indicated in the Bid Form.
	5. Payment: Payment for the TANK SITE WORK will be made at the contract unit price bid per lump sum as indicated in the Bid Form.

	N. Bid Item No. 15 –WATER STORAGE TANK:
	1. Description:  This item shall include fabrication and erection of a buried, fiberglass water storage tank and all piping, valves, fittings and manholes required for installation at the water storage tank site.
	2. Work Required: Work required under this section shall include but not be limited to the following:
	a. Engineering, drawings and shop drawing submittals as detailed in the specifications;
	b. Furnishing and installing the water storage tank, complete with accessories as specified;
	c. Structural excavation and backfill;
	d. Furnish and installing tank bedding;
	e. Furnishing and installing erosion control mat;
	f. Furnish and installing concrete ballasts;
	g. Furnish and installing all fittings and valves associated with the tank or inlet/outlet piping.
	h. All foundation work including excavation, backfill, formwork, reinforcing steel, concrete, concrete testing, etc.;
	i. Furnishing and installing drainage course, geotextile and PVC liner;
	j. Trench excavation, bedding, backfill, piping splash pads; and compaction as per the Specifications;
	k. All piping, piping detection wire, valves, fittings, thrust blocks, anchor blocks, connections, and other miscellaneous piping, including the inlet/outlet lines, overflow pipe and drain line.  Connection of all piping is also included in this item;
	l. Accessories including safety devices, handrails, platforms, rigging devices, accesses, hatches and vents;
	m. Hydrostatic leak testing;
	n. Cleaning and disinfecting the tank, including proper disposal of heavily chlorinated water;
	o. Furnishing and installing new float system and connected to the existing fill control valve in the existing well house;
	p. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum.
	4. Measurement: Measurement for WATER STORAGE TANK will be measured per lump sum as indicated in the Bid Form.
	5. Payment: Payment for WATER STORAGE TANK will be made at the contract unit price bid per lump sum as indicated in the Bid Form.

	O. Bid Items Nos. 16 – HDPE PIPE
	1. Description:  HDPE water pipe in sizes and classes indicated on the drawings and in the contract documents.
	2. Work Required: Work required under this section shall include but not be limited to the following:
	a. Trench excavation, bedding, backfill, and compaction;
	b. Dewatering, sheeting, and shoring required for installation;
	c. Fusing of pipe;
	d. Furnish and install all fittings necessary to connect to existing 3-inch PVC piping;
	e. Furnishing and installing all fittings necessary to make connections and bends;
	f. Furnishing and installing pipe and fused joints;
	g. Furnishing and installing all required fused and mechanical fittings, gaskets, lubricants, etc.;
	h. Furnishing and installing appropriate detection wire;
	i. Furnishing and installing bedding;
	j. Testing, cleaning and disinfecting;
	k. Thrust and anchor blocking;
	l. Maintaining service to all users;
	m. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Per Lineal Foot.
	4. Measurement: HDPE WATER MAIN will be measured per lineal foot along the centerline of the pipe through all valves, fittings, and appurtenances as indicated in the Bid Form.
	5. Payment: Payment will be made at the contract price bid per lineal foot of the various sizes and classes of HDPE WATER MAIN INSTALLATION as indicated in the Bid Form and shall include the cost of trench excavation and backfill.

	P. Bid Item No. 17 – GATE VALVE WITH VALVE BOX:
	1. Description:  Gate valves with valve boxes in sizes indicated on the drawings and in the contract documents.
	2. Work Required: Work required under this section shall include but not be limited to the following:
	a. Excavation, bedding, backfill and compaction;
	b. Furnishing and installing the gate valve and box;
	c. Additional couplings required;
	d. Dewatering, sheeting, and shoring required for installation;
	e. Thrust and anchor blocking;
	f. Furnishing and installing polyethylene wrap;
	g. Disinfection and testing;
	h. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Per Each.
	4. Measurement: GATE VALVE WITH VALVE BOX will be measured per each for each size of gate valve specified.  Auxiliary gate valves and boxes associated with fire hydrants will not be measured and paid for separately, but shall be included in the costs...
	5. Payment: Payment will be made at the contract unit price bid for each size and type of GATE VALVE WITH VALVE BOX as specified in the Bid Form.

	Q. Bid Item No. 19 – ACCESS ROADS/PARKING
	1. Description:  This item covers shaping and construction of the wastewater treatment and tank/pump house site access roads as indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Clearing and grubbing the construction area;
	b. Stripping, stockpiling, and replacing topsoil;
	c. Excavation, backfill and compaction necessary to construct access roads in accordance with the Drawings;
	d. Preparing and compaction of subgrade;
	e. Watering, processing and compaction of material;
	f. Furnishing and installing road base and section as specified;
	g. All gradation, proctor, and compaction tests as specified herein; and
	h. All labor, tools, equipment, materials, royalties and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for ACCESS ROADS will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for ACCESS ROADS will be made at the contract unit price bid as a lump sum.

	R. Bid Item No.  20 – PUMPS, CONTROLS AND INTERIOR PIPING:
	1. Description:  This item shall include all piping located in the pump house building and all pipe from inside the pump house to a point five feet (5 ft) outside the pump house.
	2. Work Required: Work required under this section shall include, but not be limited to the following:
	a. Furnishing and installing miscellaneous fittings and piping;
	b. Furnishing and installing pumps, pump housings, fittings and piping;
	c. Furnishing and installing the check valves;
	d. Furnishing and installing the gate and ball valves;
	e. Furnishing and installing the flow meters;
	f. Furnishing and installing pressure tanks;
	g. Furnishing and installing water meter;
	h. Furnishing and installing the pressure relief valves;
	i. Furnishing and installing the air/vacuum valves;
	j. Furnishing and installing pipe supports;
	k. Furnishing and installing pressure gauges;
	l. Furnishing and installing sample taps;
	m. Sealing all pipe penetrations;
	n. Providing disinfection and testing of the system;
	o. Providing operation and maintenance manuals;
	p. Providing necessary painting of all piping and valves;
	q. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum.
	4. Measurement: Measurement for the PUMPS, CONTROLS AND INTERIOR PIPING will be by Lump Sum.
	5. Payment: Payment for the PUMPS, CONTROLS AND INTERIOR PIPING will be made at the contract unit price bid per lump sum as indicated in the Bid Form.

	S. Bid Item No.  21 – NEW PUMP HOUSE BUILDING:
	1. Description:  This item shall include the construction of a new pump house building along with a concrete slab for a backup generator. The building will house piping, valves, electrical panels and storage space.
	2. Work Required:  Work required under this section shall include but not be limited to the following:
	a. Site Preparation;
	b. Structural excavation and backfill;
	c. Site grading;
	d. Furnishing and installing erosion control mat;
	e. Furnishing and installing reinforcing steel, concrete, etc.;
	f. Furnishing and installing precast concrete walls and roof;
	g. Furnishing and installing steel doors and finish hardware;
	h. Furnishing and installing all HVAC;
	i. Furnishing and installing rain gutters, down spouts and splash blocks;
	j. Furnishing and installing materials for the partition and furring walls;
	k. Furnishing and installing insulation;
	l. Furnishing and applying paint and stain;
	m. Installation of the floor drains and drain line;
	n. Construction of concrete pad for generator;
	o. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum.
	4. Measurement:  Measurement for the NEW PUMP HOUSE BUILDING will be by lump sum.
	Payment:  Payment for the NEW PUMP HOUSE BUILDING will be made at the contract unit price bid per lump sum as indicated in the Bid Form.

	T. Bid Items Nos. 22 and 23 – FENCING
	1. Description:  This item consists of installing fencing, gates, and hazard warning signs in sized and typed as indicated on the Drawings and in the Contract Documents.
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Site preparation;
	b. Furnishing and installing fence materials;
	c. Placing concrete for fence posts;
	d. Furnishing and installing gates as shown on the Drawings;
	e. Furnishing and installing hazard warning signs; and
	f. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lineal Foot.
	4. Measurement:  Measurement for FENCING will be made per lineal foot along the centerline of the fence through all gates.
	5. Payment:  Payment for FENCING will be made at the contract unit price bid per lineal foot.

	U. Bid Item No. 24 – ELECTRICAL
	1. Description:  This item includes all electrical requirements needed for the project including, but not limited to the water storage tank, pump house building, wastewater pumping station, and wastewater treatment and disposal site as indicated on th...
	2. Work Required:  The work required under this section includes but is not limited to the following.
	a. Coordinating with local power supplier to provide electrical service;
	b. Furnishing and installing electrical service and disconnect;
	c. Furnishing and installing control panels and other site electrical work;
	d. Furnishing and installing necessary transformers at the structure;
	e. Furnishing and installing all necessary panels, conduit, wire and fixtures for new pumps, structure, and HVAC;
	f. Furnishing and installing conduit and wiring from tank float switch to control valve in pump house;
	g. Providing start up services and operator training;
	h. Providing operation and maintenance manuals for all equipment; and
	i. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for the ELECTRICAL will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for the ELECTRICAL will be made at the contract unit price bid as a lump sum.

	V. Bid Item No. 25 – BACKUP GENERATOR AND TRANSFER SWITCH
	1. Description:  This item involves the installation of backup generator, with automatic transfer switches and all appurtenances necessary for a complete and operational backup power sources, as indicated on the Drawings and in the Contract Documents.
	2. Work Required:  The work required under this section includes but is not limited to the following.
	a. Furnishing and installing a backup generator, automatic transfer switch, and all accessories;
	b. Furnishing and installing a concrete slab per the Drawings and manufacturer’s recommendations.
	c. Anchoring generator to concrete slab per manufacturer’s recommendations;
	d. Connecting to electrical components provided in electrical bid item or all electrical requirements for a complete project;
	e. Painting exposed metal surfaces;
	f. Testing, start-up, training, and certification; and
	g. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for the BACKUP GENERATORS will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for BACKUP GENERATORS will be made at the contract unit price bid as a lump sum.

	W. Bid Item No. 26 – SEED, FERTILIZE, & PLACE EROSION CONTROL MAT
	1. Description:  This item included seeding and fertilizing, with approved mixtures, all areas that the Contractor disturbs, which may include but is not limited to include haul roads, piping routes, outfall main routes, spoil areas, equipment areas, ...
	2. Work Required:  Work required under this section includes but is not limited to the following.
	a. Seed bed preparation;
	b. Seeding and fertilizing the disturbed areas;
	c. Protection of the seeded areas and reseeding as required during the maintenance period;
	d. Furnishing and placing erosion control mat on all disturbed areas; and,
	e. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum
	4. Measurement:  Measurement for SEED, FERTILIZE, & PLACE EROSION CONTROL MAT will be made as a percentage completed of the lump sum.
	5. Payment:  Payment for SEED, FERTILIZE, & PLACE EROSION CONTROL MAT will be made at the contract unit price bid as a lump sum.

	X. Bid Item No.  27 – WELL HOUSE PIPING/VALVES:
	1. Description:  This item shall include all well house piping improvements shown on the drawings..
	2. Work Required: Work required under this section shall include, but not be limited to the following:
	a. Furnishing and installing miscellaneous fittings and piping;
	b. Furnishing and installing pumps, pump housings, fittings and piping;
	c. Furnishing and installing the check/backflow prevention valves;
	d. Furnishing and installing the gate and ball valves;
	e. Furnishing and installing pipe supports;
	f. Providing disinfection and testing of the system;
	g. Providing operation and maintenance manuals;
	h. Providing necessary painting of all piping and valves;
	i. All labor, tools, equipment, materials, royalties, and incidentals necessary to complete the work as specified.

	3. Unit of Measurement:  Lump Sum.
	4. Measurement: Measurement for the WELL HOUSE PIPING/VALVES will be by Lump Sum.
	5. Payment: Payment for the WELL HOUSE PIPING/VALVES will be made at the contract unit price bid per lump sum as indicated in the Bid Form.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and Special Provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting all submittals, including but not limited to, Shop Drawings, Product Data, Samples, and other miscellaneous submittals.
	B. Related Sections include the following:
	1. Division 1 Section "Quality Control and Quality Assurance" for submitting test and inspection reports and Delegated-Design Submittals.
	2. Division 1 Section “Contract Closeout” for submitting final pay applications and O&M Manual

	C. Submittals are categorized into two types:  Action Submittals and Informational Submittals, as follows:
	1. Action Submittals:  Written and graphic information submitted by the Contractor that requires Engineer’s responsive action.  The following are examples of action submittals:
	a. Shop drawings
	b. Product data
	c. Samples
	d. Operation and Maintenance Manuals
	e. Site Usage Plan (Contractor’s staging – including trailer sitting and material laydown area)
	f. Payment application
	g. Other requirements found within the technical specifications


	D. Informational Submittal:  Information submitted by the Contractor that does not require the Engineer’s responsive action.  Submittals may be rejected for not complying with requirements.  The following are examples of informational submittals:
	1. Shop Drawing Schedule
	2. Progress Schedule
	3. Schedule of Submittals
	4. Statement of Qualifications
	5. Construction Photography and Videography
	6. Work Plans
	7. Traffic Plans
	8. Outage Requests
	9. Proposed Testing Procedures
	10. Test Records and Reports
	11. Vendor Training Outlines/Plans
	12. Test and Start-Up Reports
	13. Certifications
	14. Design Data
	15. Manufacturer(s) Instructions
	16. Record Drawings
	17. Record Shop Drawings
	18. Submittals required by laws, regulations and governing agencies
	19. Warranties, Insurance and Bonds
	20. Contract Close-Out Documents
	21. Material Data Safety Sheets
	22. Other requirements found within the technical specifications


	1.3 RELATED WORK
	A. Additional requirements may be specified in the General Conditions for the Contract.
	B. Additional submittal requirements may be specified in the respective technical Specification Sections.

	1.4 SUBMITTAL PROCEDURES
	A. General:  Electronic copies of CAD Drawings of the Contract Drawings will not be provided by Engineer for Contractor's use in preparing submittals.
	B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities in accordance with the General Conditions.
	C. Submittals Schedule:  Submit per the General Conditions
	D. Direct Transmittal from Contractor:  Engineer will not accept submittals from anyone but the Contractor.
	E. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as follows.  Time for review shall commence on Engineer's receipt of submittal.
	1. Initial Review:  Allow 21 days for initial review of each submittal.  Allow additional time if processing must be delayed to permit coordination with subsequent submittals. Engineer will advise Contractor when a submittal being processed must be de...
	2. Allow 21 days for processing each resubmittal.
	3. No extension of the Contract Time will be authorized because of failure to transmit submittals enough in advance of the Work to permit processing.

	F. Contractor’s Responsibilities
	1. All submittals shall be clearly identified as follows:
	a. Date of Submission
	b. Project Number
	c. Submittal Number
	d. Project Name
	e. Contractor Identification
	1) Contractor
	2) Supplier
	3) Manufacturer
	4) Manufacturer or supplier representative

	f. Identification of Product
	g. Reference to Contract Drawing
	h. Reference to Specification Number, Page, and Paragraph
	i. Reference to applicable standards, such as AWWA, ASTM, ASHTO, etc
	j. Indication of Contractor’s approval
	k. Contractor’s Certification statement
	l. Identification of deviations or variances from the Contract Documents, if any
	m. Reference to previous submittal (for resubmittals)
	n. Made in America (when required by the Contract Documents)

	2. Submittals shall be clear and legible, and of sufficient size for legibility and clarity of the presented data
	3. Submittal Log.  Maintain a log of all submittals.  The submittal log shall be kept accurate and up to date.  Provide the submittal log to the Engineer, if requested by the Owner or Engineer.  This log should include the following items (as applicab...
	a. Description
	b. Submittal Number
	c. Date transmitted to the Engineer
	d. Date returned to Contractor (from Engineer)
	e. Status of Submittal (Reviewed/Reviewed and Noted/etc)
	f. Date of Resubmittal to Engineer and Return from Engineer (if applicable and repeat as necessary)
	g. Distribution to subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as required.
	h. Date material released for fabrication
	i. Projected (or actual) delivery date

	4. Numbering System:  Utilize the following submittal identification numbering system:
	a. The first five digits shall be the applicable Specification Section Number.
	b. The next three digits shall be the sequential number of each separate item or drawing submitted under each Specification Section, in the chronological order submitted, starting at 1.
	c. The last character shall be the letter R followed by a digit, if a resubmittal is required, starting with 1 and continuing with sequential numbers.  A typical submittal number would be as follows:
	a) 03300-3-R2
	b) 03300 = Specification section for Concrete.
	c) 3 = the third different submittal under this Section.
	d) R2 = the third submission (second resubmission) of that particular submittal.


	5. Variances
	a. Notify the Engineer in writing, at the time of submittal, of any variations or deviations in the submittals from the requirements of the Contract Documents per the General Conditions.
	b. Notify the Engineer in writing, at the time of re-submittal (resubmission), of all variations or deviations from previous submission of that particular shop drawing, except those deviations which are the specific result of prior comments from the E...

	6. Contractor’s Certification
	a. Each submittal shall have affixed to it the following Certification Statement:
	1) ”Certification Statement: By this statement, I hereby represent that I have met the requirements of subsection 7.16.A of the General Conditions, satisfied the Contractor’s obligations under the Contract Documents with respect to Contractor’s review...

	b. Each submittal shall bear the above Certification Statement on the cover sheet.
	c. Each certification statement shall be signed and dated by the individual that reviewed and approved the information prior to submitting the documents to the Engineer.


	G. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities.
	H. Use for Construction:  Use only final submittals with mark indicating action taken by Engineer in connection with construction.


	PART 2 -  PRODUCTS
	2.1 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	1. Number of Copies:  Submit five hard copies (paper) of each submittal, unless otherwise indicated.  Engineer will return two copies.  Mark up and retain one returned copy as a Project Record Document.
	2. Electronic Submittal: Contractor may, at their option, provide Action Submittals in an electronic format provided the following conditions are met:
	a. The submittal contains no pages or sheets larger than 24 x 36 inches
	b. The entire submittal is included in a single file.
	c. Electronic files are PDF format (with printing enabled).


	B. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shop work manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Design calculations.
	j. Compliance with specified standards.
	k. Notation of coordination requirements.
	l. Notation of dimensions established by field measurement.

	2. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.
	3. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 24 by 36 inches (610 by 915 mm).

	C. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Standard color charts.
	e. Manufacturer's catalog cuts.
	f. Wiring diagrams showing factory-installed wiring.
	g. Printed performance curves.
	h. Operational range diagrams.
	i. Mill reports.
	j. Standard product operating and maintenance manuals.
	k. Compliance with recognized trade association standards.
	l. Compliance with recognized testing agency standards.
	m. Application of testing agency labels and seals.
	n. Notation of coordination requirements.


	D. Samples:  Furnish samples required by the Contract Documents for the Engineer’s approval.  Samples shall be delivered to the Engineer as specified or directed.  Unless specified otherwise, provide at least two samples of each required item.  Materi...
	1. Preparation:  Include the following information, as applicable:
	a. Physical examples of the work
	b. Small cuts or containers of materials
	c. Complete units of repetitively used products
	d. Color/texture/patterns swatches
	e. Specimens for coordination of visual effects, graphic symbols, and other specified units of work


	E. Operation and Maintenance Manuals
	1. Submit in assembled manuals as specified in Division 1 Section “Contract Closeout”.  Such manuals shall include detailed instructions for Owner personnel on safe operation procedures, controls, start-up, shut-down, emergency procedures, storage, pr...

	F. Site Usage Plan
	1. Submit a proposed site staging plan, including but not limited to the location of office trailers, storage trailers and material laydown.  Such plan shall be a graphic presentation (drawing) of the proposed locations; and, shall include on-site tra...

	G. Payment Application
	1. If an application form is included in the Contract Documents, use that form unless otherwise approved by the Engineer and Owner.  If an application form is not included in the Contract Documents, Contractor may purpose a form for approval.


	2.2 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit two copies of each submittal, unless otherwise indicated.  Engineer will not return copies.
	2. Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documen...
	3. Test and Inspection Reports:  Comply with requirements in Division 1 Section "Quality Control and Quality Assurance."
	4. Electronic Submittal: Contractor may, at their option, provide Action Submittals in an electronic format provided the following conditions are met:
	a. The submittal contains no pages or sheets larger than 24 x 36 inches
	b. The entire submittal is included in a single file.
	c. Electronic files are PDF format (with printing enabled).


	B. Shop Drawing Schedule
	1. Prepare and submit a schedule indicating when shop drawings are required to be submitted to support the as-planned construction schedule.  The submittal schedule shall allow sufficient time for preparation and submittal, review and response, and fa...

	C. Progress Schedule
	1. Prepare and submit construction schedules and monthly status reports as specified.

	D. Schedule of Submittals
	1. Prepare and submit schedule of submittals as specified in the General Conditions.

	E. Statements of Qualifications
	1. Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of Engineers and owners, and other information specified.

	F. Construction Photography and Videography
	1. Provide to the Engineer periodic construction photographs and videography as specified – including but not limited to preconstruction photographs and/or video, monthly progress photos and/or video and post-construction photographs and/or video.

	G. Work Plans
	1. Prepare and submit copies of all work plans needed to demonstrate to the Engineer and Owner that Contractor has adequately thought-out the means and methods of construction and their interface with existing facilities.  Work plans and follow-up pre...

	H. Traffic Plans
	1. Prepare traffic plans where and when required by the Contract Documents and local ordinances or regulations.  If Contractor is not already knowledgeable about local ordinances and regulations regarding traffic requirements, become familiar with suc...

	I. Outage Requests
	1. Provide sufficient notification of any outages required (electrical, flow process, etc.) as may be required to tie-in new work into the existing facilities.  Unless specified otherwise elsewhere, a minimum of seven calendar days notice shall be pro...

	J. Proposed Testing Procedures
	1. Prepare and submit testing procedures proposed to perform testing required by the various technical specifications.

	K. Test Records and Reports
	1. Provide copies of all test records and reports as specified in the various technical specifications.
	2. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements.
	3. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requirem...
	4. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendat...
	5. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of field tests performed either during installation of product or after product is installed in its f...
	6. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer complies with requirements.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or on compreh...
	7. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service representative's tests and inspections.  Include the following, as applicable:
	a. Name, address, and telephone number of factory-authorized service representative making report.
	b. Statement on condition of substrates and their acceptability for installation of product.
	c. Statement that products at Project site comply with requirements.
	d. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	e. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	f. Statement whether conditions, products, and installation will affect warranty.
	g. Other required items indicated in individual Specification Sections.


	L. Vendor Training Outlines/Plans
	1. At least two weeks before scheduled training of Owner’s personnel, provide lesson plans for vendor training in accordance with the specification for O&M manuals.

	M. Test and Start-up Reports
	1. Manufacturer(s) shall perform all pre-start-up installation inspection, calibrations, alignments, and performance testing as specified in the respective technical specifications.  Provide copies of all such test and start-up reports.

	N. Certifications
	1. Provide various certifications as required by the technical specifications.  Such certifications shall be signed by an officer (of the firm) or other individual authorized to sign documents of behalf of that entity.
	2. Certifications may include, but are not limited to:
	a. Welding certifications and welders qualifications
	b. Certifications of Installation, Testing and Training for all equipment
	c. Material Testing reports furnished by an independent testing firm
	d. Certifications from manufacturer(s) for specified factory testing
	e. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies with requirements.
	f. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies with requirements and, where required, is authorized for this specific Project.
	g. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that manufacturer complies with requirements.  Include evidence of manufacturing experience where required.
	h. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material complies with requirements.


	O. Design Data
	1. Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteria and a summar...

	P. Manufacturer(s) Instructions
	1. Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and telephone number of manufacturer....
	a. Preparation of substrates.
	b. Required substrate tolerances.
	c. Sequence of installation or erection.
	d. Required installation tolerances.
	e. Required adjustments.
	f. Recommendations for cleaning and protection.


	Q. Record Drawings
	1. No later than Substantial Completion, submit a record of all changes during construction not already incorporated into drawings – in accordance with Division 1 Contract Closeout.

	R. Record Shop Drawings
	1. Before final payment is made, furnish one set of record shop drawings to the Engineer.  These record shop drawings shall be in conformance with the approved documents and should show any field conditions which may affect their accuracy.

	S. Submittals required by laws, regulations and governing agencies
	1. Prepare and submit all documentation required by state or local law, regulation or government agency directly to the applicable agency.  This includes, but is not limited to, notifications, reports, certifications, certified payroll (for projects s...

	T. Warranties, Insurance Certificates and Bonds
	1. Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the coverage.
	2. Assemble a booklet or binder of all warranties and bonds as specified in the various technical specifications and in accordance with the Division 1 Contract Closeout.  Provide two originals to the Engineer.

	U. Contract Close-Out Documents
	1. Submit documentation as indicated in Division 1 Contract Closeout.

	V. Material Safety Data Sheets
	1. Submit information directly to Owner.  If submitted to Engineer, Engineer will not review this information but will return it with no action taken.

	W. Other requirements of the technical Specification Sections
	1. Comply with all other requirements of the technical specification sections.



	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Coordination of Submittal Times:  Prepare and transmit each submittal sufficiently in advance of performing the related work or other applicable activities, or within the time specified in the individual work or other related Sections, so that the ...
	B. Before submission to the Engineer, review shop drawings as follows:
	1. Make corrections and add field measurements, as required
	2. Use any color for its notations except red (reserved for the Engineer’s notations) and black (to be able to distinguish notations on black and white documents)
	3. Include Contractor’s Certification statement
	4. Provide field measurements (as needed)
	5. Coordinate with other submittals
	6. Indicate relationships to other features of the work
	7. Highlight information applicable to the work and/or delete information not applicable to the work


	3.2 ENGINEER'S  ACTION
	A. General:  Engineer will not review submittals that do not bear required certification statement, signature, and date of the responsible person and will return them without action.
	B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or modifications required, and return it.  Engineer  will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action tak...
	1. “Reviewed” – This code is assigned when there are no notations or comments on the submittal.  When returned under this code the Contractor may release the equipment and/or material for manufacture.
	2. “Reviewed and Noted” –This code is assigned when a confirmation of notations and comments IS NOT required by the Contractor.  The Contractor may release the equipment or material for manufacture; however, all notations and comments must be incorpor...
	3. “Revise and Resubmit” –This combination of codes is assigned when notations and comments are extensive enough to require a resubmittal of the entire package.  This resubmittal is to address all comments, omissions and non-conforming items that were...

	C. Informational Submittals:  Engineer will review each submittal and will not return it, or will reject and return it if it does not comply with requirements.
	D. Submittals not required by the Contract Documents will not be reviewed and may be discarded.



	01340 Requests for Information (RFI).pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings, Technical Specifications, Addenda, and general provisions of the Contract, including Contract General Conditions and Supplementary General Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section contains the procedures to be followed by Contractor for submitting a Request for Information (RFI) upon discovery of any apparent conflicts, omissions, or errors in the Contract Documents or Drawings or upon having any question concer...
	B. RFI Administrative Requirements
	C. RFI Procedures
	D. RFI Execution
	E. RELATED SECTIONS
	1. Division 1 Section "Product Requirements" for product options, substitutions, omissions, and improper descriptions.


	1.3 DEFINITIONS
	A. Request for Information:  A document submitted by the Contractor requesting clarification of a portion of the Contract Documents, hereinafter referred to as an RFI.

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. Description: Section provides procedure for Contractors to obtain interpretation or clarification of the Contract Documents, or identify apparent conflicts, omissions, or errors in the Contract Documents.
	B. Responsible Person for Contractor: Submit name of the individual authorized to receive Requests for Information documents, and who is responsible for forwarding Request.
	C. RFI Format: Submit all Requests for Information on the form attached at the back of this Section.

	1.5 CONTRACTOR’S REQUESTS FOR INFORMATION (RFIs)
	A. Contractor's Requests for Information (RFIs):  Should Contractor be unable to determine from the Contract Documents the exact material, process, or system to be installed; or when the elements of construction are required to occupy the same space (...
	B. Submission of RFIs:  RFIs shall be prepared and submitted on a form provided by the Engineer.
	1. Forms shall be completely filled in, and if prepared by hand, shall be fully legible after scanning or photocopying.
	2. Each RFI shall be given a discrete, consecutive number starting with 1.
	3. Each page of the RFI and each attachment to the RFI shall bear the following:
	a. Date of Submission
	b. Project Number
	c. Project Name
	d. RFI Number
	e. Descriptive Title

	4. Contractor shall sign all RFIs attesting to good faith effort to determine from the Contract Documents the information requested for Information.  Frivolous RFIs shall be subject to reimbursement from Contractor to the Owner for fees charged by Eng...

	C. Subcontractor-Initiated and Supplier-Initiated RFIs:  RFIs from subcontractors and material suppliers shall be submitted through, be reviewed by and be attached to an RFI prepared, signed and submitted by Contractor.  RFIs submitted directly by sub...
	1. Contractor shall review all subcontractor- and supplier-initiated RFIs and take actions to resolve issues of coordination, sequencing and layout of the Work.
	2. RFIs submitted to request clarification of issues related to means, methods, techniques and sequences of construction or for establishing trade jurisdictions and scopes of subcontracts will be returned without Information.  Such issues are solely t...
	3. Contractor shall be responsible for delays resulting from the necessity to resubmit an RFI due to insufficient or incorrect information presented in the RFI.

	D. Unacceptable Uses for RFIs:  RFIs shall not be used to request the following:
	1. Approval of submittals (use procedure specified in Section 01300 - Submittals)
	2. Approval of substitutions (refer to 01600 - Product Requirements)
	3. Changes that entail change in Contract Time and Contract Sum (comply with provisions of the General Conditions)
	4. Different methods of performing Work than those indicated in the Contract Drawings and Specifications (comply with provisions of the General Conditions).

	E. RFI Log:  Contractor shall prepare and maintain a log of RFIs, and at any time requested by the Engineer or Owner, the Contractor shall furnish copies of the log showing all outstanding RFIs.


	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION (NOT USED)
	3.1 Submit per the General Conditions. Additionally, electronic RFI requests will be accepted.  Notification time begins from the date stamp of the Engineer’s mail or email received date.
	3.2 Requested Information:  Contractor shall carefully study the Contract Documents, in particular to ensure that information sufficient for Information of requirements of the Contract Documents is not included.  RFIs that request Information of requi...
	A. In all cases in which RFIs are issued to request clarification of issues related to means, methods, techniques and sequences of construction, for example, pipe and duct routing, clearances, specific locations of Work shown diagrammatically, apparen...
	B. If information included with this type RFI by the Contractor is insufficient, the RFI will be returned unanswered.

	3.3 Response Time: Request clarifications or information immediately upon discovery of need. Submit RFI's in a timely manner allowing full response time to avoid impacting Progress Schedule.
	A. Engineer, whose decision will be final, shall resolve issues and respond to questions of Contractor, in most cases, within fourteen (14) days. Actual time may be lengthened for complex issues, or shortened for expedited situations, as mutually agre...
	B. After submission of an RFI by Contractor and prior to receipt of the RFI response from Engineer, the Contractor proceeds with affected Work at own risk. Any portion of the Work not constructed in accordance with Engineer interpretation, clarificati...

	3.4 Disputed Requirements:  In the event the Contractor believes that a clarification by the Engineer results in additional cost or time, Contractor shall comply with the Contract General Conditions.


	02221 Trench Excavation.pdf
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This work is the excavation, trenching and back filling for pipelines and appurtenances.  It includes all clearing, grubbing, site preparation, removal and disposal of debris from the excavation, handling and storing materials for fill and backfill...

	1.2 REFERENCES
	A. The current publications listed below from a part of this specification.
	AASHTO T99  Moisture-Density Relations of Soils and Soil-Aggregate
	Mixtures Using 5-lb (2.5kg) Rammer and 12-inch (305mm) Drop
	ASTM D698  Moisture-Density Relations of Soils and Soil-Aggregate
	Mixtures Using 5-lb (2.5kg) Rammer and 12-inch (305mm) Drop
	AASHTO T191  Density of Soil In-Place by the Sand-Cone Method
	(ASTM D1556)
	AASHTO T310 In-Place density and water content of the soil and soil aggregate by Nuclear Method (Shallow Depth)
	AASHTO T11  Materials finer than 0.075 mm (No. 200) Sieve in Mineral aggregates by (ASTM C117)  Washing
	AASHTO T27  Sieve Analysis of Fine and Coarse Aggregate
	(ASTM C136)
	AASHTO T89  Determining the Liquid Limit of Soils
	AASHTO T 90  Determining the Plastic Limit and Plasticity Index of Soils
	ASTM D4318  Test Method for Liquid, Plastic Limit and Plasticity Index of Soils
	ASTM D4235  Relative Density
	ASTM D4254  Relative Density

	1.3 STANDARD DRAWINGS
	A. Standard Drawings applicable to this section are as follows:
	1. Standard Drawing No. 02221-1 – Typical Utility Trench Detail


	1.4 TESTING
	A. Field Density Testing
	1. Meet the quality control and quality assurance testing requirements of the Special Provisions and Section 01400, Contractor Quality Control and Owner Quality Assurance.
	2. In-place field density tests for quality assurance are at Owner expense meeting AASHTO T191 (ASTM D1556), Sand Cone Method; or by AASHTO T310 (ASTM D6938) Nuclear Densometer Methods.  Quality assurance field density testing frequency is at the Engi...
	3. Re-testing failing areas is at the expense of the Contractor. Where Engineer provides testing on behalf of the Owner, the Contractor will be assessed the cost of all retests conducted by the Engineer, with that cost deducted from the progress payme...
	4. At the direction of the Engineer, provide necessary equipment and labor to excavate and replace materials for test holes up to 5 feet deep into the compacted backfill to allow testing below the surface of any layers covered without inspection and a...

	B. Laboratory Maximum Density and Optimum Moisture
	1. Quality assurance tests will be made by the Engineer for each on-site natural soil or each source of off-site material, including borrow material, to determine the laboratory maximum density values and optimum compaction moisture content according ...

	C. Material Submittals
	1. Submit to the Engineer materials quality test results including Type 1 Bedding gradation and plasticity index; and Type 2 Bedding gradation.
	2. Submit to the Engineer laboratory moisture-density relationship testing results of on-site and off-site borrow soils
	3. If applicable, submit a blasting plan to the Engineer.



	PART 2 -  PRODUCTS
	2.1 PIPE BEDDING MATERIALS
	A. Type 1 Pipe Bedding
	1. Type 1 Pipe Bedding includes the material placed from 4 inches (100 mm) below the bottom of the pipe, around the pipe, and 6 inches over the pipe.
	2. Provide Type 1 Bedding consisting of sand, sandy gravel, or gravel having a maximum ¾ inch size (19 mm) and a maximum plasticity index of 6, determined by AASHTO T89 and T90 or by ASTM D4318.
	3. Where trench excavation encounters wet or unstable material, Type 1 Pipe Bedding must be free draining and non-plastic.
	4. Refer to Standard Drawing 02221-1 and Special Provisions for other requirements.

	B. Type 2 Pipe Bedding
	1. Type 2 Pipe Bedding is used as directed by the Engineer to replace unsuitable material encountered in the trench bottom.
	2. Place Type 2 Pipe Bedding from the bottom of the Type 1 Bedding material to the depth required to adequately support the pipe.
	3. Type 2 Bedding shall consist of granular material meeting the following gradation.
	Sieve Opening   % Passing
	3 Inch    100
	No. 4    0-25
	No. 8    0-10

	C. Separation Geotextile
	1. The plans may require, or the engineer may direct, the use of non-woven geo-textile fabric intended to provide materials separation.  The fabric will wrap all or part of the Type 1 Pipe Bedding and Select Type 1 Pipe Bedding to prevent materials mi...


	2.2 TRENCH BACKFILL MATERIALS
	A. Materials from Trench Excavation
	1. Backfill material obtained from trench excavations must be free of cinders, ash, refuse, organic or frozen material, boulders, or other deleterious materials.  Backfill materials and placement are further described in the Execution Section of this ...

	B. Imported Backfill Material
	1. Imported backfill materials is from borrow source(s) outside the project limits and is used when, in the opinion of the Engineer, and adequate volume of suitable backfill material is not available within the project limits.   Imported Backfill Mate...


	2.3 FLOWABLE FILL
	A. If used, Flowable Fill is to meet the requirements of Section 2225, Flowable Fill.

	2.4 DETECTABLE BURIED WARNING TAPE
	A. Detectable buried warning tape is to have a minimum 6 inch (15 cm) width and 5 mil (0.12 mm) thickness and a solid aluminum core running the full length and width of the tape enclosed in a color coded inert plastic jacket, impervious to alkalis, ch...


	PART 3 -  EXECUTION
	3.1 PROTECTION OF EXISTING PROPERTIES
	A. General
	1. Take precautions to protect all adjoining private and public property and facilities, including underground and overhead utilities, curbs, sidewalks, driveways, structures, and fences.  Restore or replace all disturbed or damaged facilities to its ...
	2. Contact utility owners using the Montana One Call System in accordance with Section 01041, PROJECT COORDINATION, Paragraph 1.2.B., for utility locates before starting work.  Protect the utilities exposed during the work and prevent damaging undergr...
	3. Re-locate existing water mains, sanitary sewers and storm drains shown on the plans, that conflict with new pipelines or structures as indicated in the contract documents.  No separate payment will be made for this work unless shown as a payment it...
	4. Cut and replace existing service lines interfering with trenching operations only with the engineer’s permission and at the contractor’s expense.  Show all repaired and /or adjusted water and sewer lines on the As-Built Plans.
	5. Protect existing water and sewer mains and water and sewer services from freezing at all times during construction.

	B. Privately Owned Utilities
	1. If any existing private utility interferes with the work in either alignment or grade, and has to be moved, the work will be performed by the appropriate UTILITY Owner, unless otherwise specified in the contract documents.  Such private utilities m...
	2. If, however, such private utility relocations is performed by the Contractor, and the relocation is not a separate payment item, payment will be made under the Section 02221 conditions covering such changes.
	3. Such payment will be made only if the work is determined by the Engineer to be a change from the original contract work scope.

	C. Existing Structures
	1. Prevent damage to existing buildings or structures in the work area.  Repair all construction related damage to the satisfaction of the Owner.

	D. Existing Overhead Utilities
	1. Use extreme caution to avoid conflict, contact or damage to overhead utilities during the work.

	E. Exploratory Excavation
	1. The location of existing buried public utilities may need to be verified by exploratory excavation before construction.
	2. Where authorized by the Engineer, the Contractor will be reimbursed for exploratory excavation work at the unit price bid per hour for a backhoe/excavator with operator and a laborer to assist.  Use a backhoe/excavator having at least 60 horsepower...
	3. The unit price per hour includes the backhoe/excavator, operator and one laborer based upon the actual time, to the nearest one-half hour, that the equipment and personnel are used in actual excavating and backfilling operations including standby t...
	4. Exercise care to prevent damaging all utilities and repair any utility damage caused by exploratory excavation.

	F. Pavement Removal and Stripping
	1. Where trench excavation or appurtenant structure excavation requires removing curb and gutter, concrete sidewalks, asphalt concrete pavement, or Portland cement concrete pavement, cut the concrete or pavement in a straight line parallel to the exca...
	2. For trenches passing through existing pavement, cut the pavement along a neat vertical line at least 12 inches (30 cm) from the trench edge.  Where the neat line cut is less than 3 feet (0,9 m) from the edge of the existing pavement, remove and rep...
	3. Dispose of the asphalt concrete and/or Portland cement concrete debris off-site according to applicable state and local regulations.


	3.2 MAINTENANCE OF FLOWS
	A. Maintain the flow of sewers, drains and water courses encountered during construction.  Restore culverts, ditches, fences, crosswalks and structures disturbed by construction to their original condition upon completion of the work.

	3.3 TRENCH EXCAVATION
	A. General
	1. Meet current OSHA Safety and Health Standards for all excavation, trenching, shoring and related work.
	2. Excavate at the specified locations for pipeline installations and appurtenant structures.
	3. Crossings under sidewalks or curbs may be made by tunneling, if approved by the Engineer.  If a portion of a sidewalk or curb is removed, use a concrete saw to make joints, compact the backfill as specified, and replace the removed section with new...
	4. During excavation, stockpile backfill materials away from the trench banks to assure trench wall stability.  Stockpile excavated materials on only one side of the trench without obstructing existing fire hydrants, valves, manholes and other appurte...
	5. Remove and dispose of all excess or unsuitable excavated materials.
	6. Prevent surface water from flowing into excavations.  Promptly remove all water accumulating in trench excavations.  Do not permit water to accumulate in any open trench.  Remove and re-lay all pipe out of alignment or grade caused by trench flooding.
	7. Grade the trench bottoms to the specified lines and grades.  Assure bedding material provides uniform bearing and support for each pipe section along its entire length.  Excavate for bell and joints after the trench bedding is graded, limiting the ...
	8. No differentiation between common and rock trench excavation is made, except when listed as separate bid items on the bid proposal or bid form.  Excavation includes removing and subsequent handling of all earth, gravel, bedrock or other material en...
	9. The use of trench digging machinery is permitted, except in places where its operation is likely to cause damage to existing structures or features, in which case hand methods are to be employed.

	B. Trench Dimensions
	1. Excavate to the trench dimensions specified below.
	2. Width
	a. Excavate to provide room to install and join the pipe as specified.  The minimum trench width is 3’6” (1.1 m), for outside pipe diameters of 18 inches (0.5 m) or less.  The minimum trench width is 2’.0” (0.6 m) plus the outside pipe diameter, for p...

	3. Depth
	a. Excavate the trench as required for the invert grade or pipe bury as specified in the contract documents, plus 4 inches (10 cm) for the Type 1 Pipe Bedding.  If bedrock, boulders or large stones are encountered at the bottom of the trench, excavate...


	C. Soft or Unsuitable Trench Subgrade
	1. When soft or unstable material is encountered at the trench subgrade which will not uniformly support the pipe, excavate the material to the depth directed by the Engineer and backfill to trench subgrade elevation with Type 2 Pipe Bedding.

	D. Blasting
	1. Obtain Engineer approval to blast excavation. If approved the Engineer will establish the time limits blasting with be permitted.
	2. Use utmost care to protect life and property during blasting.  Use only a licensed blaster with experience in the type of blasting required for the work
	3. Safely and securely store all blasting materials meeting local laws and ordinances and clearly mark all storage places “Dangerous Explosives”.  Don not leave any explosives where they could endanger persons or property.
	4. Blasting Rock in Trenches
	a. When blasting rock in trenches, cover the blasting area with earth backfill or approved blasting mats.  Before blasting, station workers and provide danger signals to warn people and stop vehicles.
	b. Assume responsibility for all damage to property and injury to persons resulting from blasting or accidental explosions during the work.
	c. Furnish the following information to the Owner and Engineer at least 48 hours before the commencement of blasting operations:  Name of the contractor’s power man, powder man’s experience, type of shot, type of explosives and detonator being used, p...

	5. Assure blasting plan meets federal, state and local ordinances. Obtain all required permits before blasting starts.

	E. Pavement Damage Cause by Equipment
	1. Equip all track mounted equipment operated on pavement surfacing with pads to prevent pavement damage.
	2. Restore all pavement damage by construction to its original condition.
	3. Replace all asphalt pavement damaged during construction outside of restoration pay limits in conjunction with asphalt restoration and as otherwise required by the Engineer.  Provide asphalt meeting the requirements of Section 02510: Asphalt Concre...

	F. Shoring, Bracing, Sheeting
	1. Provide all shoring, bracing and tight sheeting required to prevent caving and protect workers, meeting current Occupational Safety and Health Act Requirements, and to protect adjacent property and structures.  The cost of this work is included in ...

	G. Excavation for Appurtenances
	1. Make excavations for manholes, hydrants, structures and other appurtenances of the size and depth to permit compacting of backfill on all sides to the specified density.  The requirements for removing water and other applicable portions of these sp...


	3.4 DEWATERING
	A. General
	1. Furnish all necessary labor, equipment, and incidentals necessary to dewater the project site during construction.
	2. Keep all excavation dry and free from water during construction and the placement of materials.  Do not place pipe, bedding, or backfill materials below the groundwater elevation established by dewatering operations.  Do not allow ground water or s...
	3. The cost of dewatering operations will be incidental to the cost of pipeline and appurtenance installation and no additional payment will be made for dewatering. Consider shifts in the groundwater level caused by changing seasons or local condition...
	4. Protect all structures that could be potentially impacted by dewatering operations. Repair any damage to structures caused as a result of dewatering at Contractor’s expense.

	B. Discharge
	1. Do not discharge or dispose of water from dewatering operations in such a manner as to flood existing landscaped areas, graveled areas, or structures unless approved by Engineer.  Written permission from the appropriate landowner shall also be requ...
	2. It is the Contractor’s responsibility to comply with requirements and regulations of federal, state, and local agencies that govern areas affected by dewatering of the construction site and application for, and maintenance of, any required permits.


	3.5 EXCAVATION STABILITY AND SAFETY
	A. The stability of construction excavations and associated worker safety, including slope geometry and shoring/bracing considerations, are the responsibility of the Contractor.  Meet current OSHA regulations.  This may require design of temporary slo...

	3.6 TRENCH FILLING AND BACKFILLING
	A. General
	1. Backfill all trenches as specified immediately after grade, alignment and pipe jointing has been inspected and approved by the Engineer.  Conduct any pipe testing as specified in the respective water distribution, sewerage/drainage sections.  Corre...

	B. Pipe Bedding Placement
	1. Type 1 Bedding
	a. Place Type 1 Pipe Bedding material 4 inches (10 cm) under the pipe, around the pipe, and 6 inches (15 cm) over the pipe.  Place in maximum lifts of 6 inches (15 cm), using hand operated or other compaction methods without damaging or disturbing the...
	b. Place backfill materials in equal lifts on both sides of the pipe for the full trench width.  Take care to prevent migration of Type 1 Bedding into surrounding soils during placement of compaction.

	2. Type 2 Pipe Bedding
	a. Use Type 2 Pipe Bedding described in PRODUCTS SECTION as specified or as directed by the Engineer to replace unsuitable material encountered in the trench bottom, placing it from the bottom of the Type 1 Bedding material to the depth required to ad...

	3. Separation Geotextile
	a. Place Separation Geotextile where shown on the plans or where directed by the Engineer.


	C. Trench Backfill
	1. After the pipe bedding materials are placed and compacted as specified, backfill the trench.
	a. Use backfill material free of cinders, ash, refuse, organic or frozen material, boulders, or other deleterious material.
	b. From the top of the Type 1 Bedding to 6 inches (15 cm) below the ground surface, or the subgrade elevation, material containing stone up to 8 inches (20 cm) in the greatest dimension may be used.
	c. Cost of screening, drying, or moistening excavated backfill to comply with specifications will be considered incidental to the Contractor’s bid price per linear foot of pipe and service lines, and unit prices for appurtenances, and no additional pa...

	2. Trench backfill from the top of the pipe bedding to the ground surface or to the street subgrade is separated into three classifications.
	a. Type A – Trench Backfill is compacted backfill typically used in streets or paved areas.
	b. Type B – Trench Backfill is typically used for unpaved alleys, cultivated areas, borrow pits, unimproved streets or other unsurfaced areas, and other areas where compaction is less critical.
	c. Type C – Trench Backfill is typically used in open and unimproved areas outside of the public right-of-way.

	3. Meet the backfill and compaction requirements for all of the backfill types described in the contract documents.
	4. Watering
	a. Apply uncontaminated water, when required, at the locations and in the amounts required to compact the backfill material to the specified requirements.  Maintain an adequate water supply during the work.  Assure the equipment used for watering is o...
	b. Apply water during the work to control dust and to maintain all embankment and base courses in a damp condition in accordance with these contract documents.
	c. Water required for compacting trench backfill may be obtained from the municipal system if approved by the Owner, or from other sources.

	5. Remove, replace and re-compact backfill in trenches where settlement has occurred as directed by the Engineer at the contractor’s expense.
	6. Trench backfill types are designated as follows:
	a. Type A Trench Backfill.  Place trench backfill in maximum 8 inch (20 cm) compacted lifts within 3 percent of optimum moisture content and compact to at least 95 percent of maximum dry density determined by AASHTO T99 or by ASTM D698.  For materials...
	b. Type B Trench Backfill.  Place trench backfill in maximum 8 inch (20 cm) compacted lifts within 3 percent of optimum moisture content, and compact to at least 90 percent of maximum dry density determined by AASHTO T99 or by ASTM D698.  For material...
	c. Type C Trench Backfill.  Place and compact Type C Trench Backfill in maximum 12 inch (30 cm) lifts at densities equal to or greater than the densities of adjoining undisturbed soil.  Mound earth over the trench top, if so directed by the Engineer. ...


	D. Replacement of Unsuitable Backfill Material
	1. Remove and dispose of excavated soils that are saturated, contain deleterious materials, or have characteristics that, in the opinion of the Engineer, render the soils unsuitable as backfill, and/or which cannot be readily conditioned or dried to b...
	2. Replace unsuitable soils with material obtained from trench excavations within the project limits at the expense of the Contractor.
	3. If suitable replacement material is not available within project limits, notify the Engineer.  The Engineer will quantify the extent of any unsuitable soils to be removed and replaced with material from and approved source, to be paid for as Import...
	4. Provide imported backfill material with a gradation as follows and a maximum plasticity index of 10, determined by AASHTO T89 and T90 or by ASTM D4318.  Imported backfill may not contain rock measuring greater than 6 inches (15 cm) in the greatest ...

	E. Backfill of Appurtenances
	1. Place and compact backfill for appurtenances to finished grade around manholes, inlets valve boxes and other underground items without disturbing appurtenance alignments.
	2. Meet the backfill material, placement, and compaction requirements specified for the adjoining trench.

	F. Detectable Buried Warning Tape
	1. Provide warning tape as described in this Section.  Bury tape a maximum of 18 inches (45 cm) below finish surface grade.


	3.7 SURVEY MARKERS AND MONUMENTS
	A. Protect all survey markers and monuments.  Protection includes marking with flagged high lath and supervising work near markers and monuments.  Do not disturb monuments without prior approval from the Engineer.
	B. Replace all Contractor disturbed or destroyed survey markers or monuments, not approved during construction, using a licensed land surveyor.  See Section 01050 for details on survey marker protection/disturbance.

	3.8 CLEANUP
	A. As work progresses, remove debris and complete to finish grade each portion of the work.  Once the work is complete, clear debris and finish the entire site to smooth, uniform slopes presenting a neat and workmanlike appearance.  Remove and dispose...

	3.9 TIME AND DISTANCE OF OPEN TRENCHES
	A. Perform the work so that trenches will remain open the minimum time required to accomplish the work.
	B. Do not begin trench excavating until appropriate compaction equipment is at the excavation site.
	C. The maximum permissible distance between backfilling/compaction operations and the end of newly installed pipe is 100 feet (30 m) in existing streets (and/or alleys) and 200 feet (60 m) in all other areas.
	D. The maximum distance between the newly installed pipe and the excavator is to be 100 feet (30 m) in existing streets (and/or alleys) and 200 feet (60 m) in all other areas.
	E. For each work group consisting of a trench excavator, a pipe laying crew, and a backfilling/compacting crew, the maximum allowable open ditch at any time is 200 feet (60 m) in existing streets (and /or alleys) and 400 feet (120 m) in all other areas.
	F. The maximum distance behind the end of the new pipe is 1,500 feet (460 m) for gravel surfacing replacement, base placement or pavement replacement.
	G. At the completion of each working day, fill all trenches and/or provide safety netting, Jersey barrier, and other barricades required for public safety.

	3.10  DRAINAGE CROSSINGS
	A. Where trenches are constructed in or across roadway ditches or other water courses, protect the backfill from surface erosion by adequate means.  Where the grade of the ditch exceeds 1 percent, prevent erosion by a suitable method approved by the E...
	B. Remove all material deposited in roadway ditches or other water courses crossed by the trench immediately after backfilling is completed and restore the section, grades, and contours of such ditches or water courses to their original conditions, in...


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 GENERAL
	A. The following items constitute pay items for the work covered under this section.  Payment for these items is full compensation for providing all materials, tools, labor and equipment necessary to complete the item and all incidental work related t...

	4.2 TRENCH EXCAVATION AND BACKFILL
	A. No separate measurement and payment is made for TRENCH EXCAVATION AND BACKFILL.  Include all costs for this item in the unit price bid for pipe, complete in-place.
	B. The upper limit for the TRENCH EXCAVATION AND BACKFILL item is defined as the top of subgrade.  Details of the various types of surface restoration are found in the contract documents.

	4.3 TYPE 1 AND SELECT TYPE 1 PIPE BEDDING
	A. Include approved material for Type 1 and Select Type 1 Pipe Bedding in the pipe installation price.  No measurement or additional payment is made for furnishing or placing Type 1 and Select Type 1 Pipe Bedding materials.

	4.4 TYPE 2 BEDDING
	A. Approved material for Type 2 Pipe Bedding to replace soft or unsuitable material, is measured in cubic yards (cubic meters) of material furnished, in-place, for the depth directed.
	B. Payment for Type 2 Pipe Bedding is made at the contract unit price bid per cubic yard (cubic meter), which includes furnishing, placing and compacting the Type 2 Bedding material as specified and all other work necessary or incidental for completio...
	C. Payment quantity is based upon an excavation width of 2.0 feet (0,6 m) plus the outside pipe diameter with a minimum payment width of 3.5 feet (1.1 m).
	D. If Type 2 Bedding is placed without the engineer’s authorization, the Type 2 Bedding is a construction expedient solely for the contractor’s convenience and no payment for Type 2 Bedding is made.
	E. Payment will be made under: Type 2 Pipe Bedding – Per Cubic Yard (Cubic Meter)

	4.5 IMPORTED BACKFILL MATERIAL
	A. When satisfactory backfill material is not available within the project limits, backfill material imported from borrow sources outside the limits of the project site are measured in cubic yards of material furnished, in place (compacted), for the d...
	B. The trench width for measurement and payment is 2.0 feet (0.6 m) plus the outside pipe diameter, with a minimum payment width of 3.5 feet (1.1 m), measured between vertical planes for the depth required.
	C. Payment for imported backfill material is made at the contract unit price bid per cubic yard, which includes furnishing, placing and compacting the backfill material as specified and all other work necessary or incidental for completion of the item.
	D. No separate measurement and payment is made for this item when, in the engineer’s opinion, suitable surplus material is available within the project limits, in which case all costs for this item are to be included in the unit price bid for pipe, co...
	E. Payment for Imported Backfill will be made only if the Engineer determines surplus material is not available within the project limits.
	F. Payment is made under: Imported Backfill Material – Per Cubic Yard (Cubic Meter)

	4.6 EXPLORATORY EXCAVATION
	A. Measurement of this item is made for the actual time, to the nearest one-half hour, for which the equipment and personnel are used and authorized by the Engineer for actual exploratory excavation and backfilling operations, including standby time b...
	B. Payment is made at the contract unit price per hour, which includes providing the equipment on-site, with operator and fuel.  Where exploratory excavation is outside of planned excavation limits, payment also includes any time required for compacti...
	C. Surfacing repair will be paid separately, if required.
	D. Payment will be made under: Exploratory Excavation – Per Hour.

	4.7 GEOTEXTILE FABRIC
	A. Measurement and payment for geotextile fabric shall be by the linear foot of trench.
	B. Payment for this item is full compensation for providing all materials, tools, labor and equipment necessary to complete the item and all incidental work related thereto, whether specifically mentioned herein or not.

	END OF SECTION
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1 Specification Sections and Special Provisions apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Preparing subgrades for slabs-on-grade and lawns and grasses.
	2. Excavating and backfilling for buildings, buried tanks, structures and retaining walls.
	3. Drainage course for slabs-on-grade.
	4. Subsurface drainage backfill for walls.

	B. Related Sections include the following:
	1. Division 1 Section "Temporary Facilities and Controls" for temporary controls, utilities, and support facilities.
	2. Division 2 Section "Site Clearing" for temporary erosion and sedimentation control measures, site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	3. Division 2 Section 02221 “Trench Excavation and Backfill for Pipelines & Appurtenant Structures.
	4. Division 2 Section 02230 “Street Excavation, Backfill and Compaction”
	5. Division 2 Section “Flowable Fill” for controlled low strength material.
	6. Division 3 Section "Structural Concrete" for granular course if placed over vapor retarder and beneath the slab-on-grade.
	7. Divisions 2, 15, and 16 Sections for installing underground mechanical and electrical utilities and buried mechanical and electrical structures.


	1.3 DEFINITIONS
	A. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	B. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	C. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Engineer.  Authorized additional excavation and replacement material will be paid for according to Section 01275 “Measur...
	2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Engineer.  Unauthorized excavation, as well as remedial work directed by Engineer, shall be without additional compensation.

	D. Fill:  Soil materials used to raise existing grades.
	E. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material 1 cubic yard or more in volume that exceed a standard penetration resistance of 100 blows/2 inches when tested by an independent geotech...
	F. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	G. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or backfill immediately below subbase, drainage fill, or topsoil materials.
	H. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.4 SUBMITTALS
	A. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	1. Classification according to ASTM D 2487 of each on-site and borrow soil material proposed for fill and backfill.
	2. Laboratory compaction curve according to ASTM D 698 for each on-site and borrow soil material proposed for fill and backfill.

	B. When, in the opinion of the Engineer, the field soil conditions differ from those represented by the material test reports, new samples shall be taken by the Contractor and delivered to the testing agency for classification and laboratory compactio...

	1.5 QUALITY ASSURANCE
	A. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified according to ASTM E 329 to conduct soil materials and rock-definition testing, as documented according to ASTM D 3740 and ASTM E 548.

	1.6 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in writing by Engineer and then only after arranging to provide temporary utility services according to requirements indicated.
	1. Notify Engineer not less than two weeks in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Engineer's written permission.
	3. Contact utility-locator service for area where Project is located before excavating.

	B. Demolish and completely remove from site existing underground utilities indicated to be removed.  Coordinate with utility companies to shut off services if lines are active.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.  Borrow may be available within the project limits.  No separate payment will be made if suitable borrow is available within the...
	B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM or a combination of these groups; free of rock or gravel larger than 3 inches (75 mm)] in any dimension, debris, waste, frozen materials, vegetation, and other d...
	C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487, or a combination of these groups.
	D. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.
	E. Structural Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 10 percent passing a N...
	F. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0...
	G. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 3/4-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.
	H. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch (25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) si...
	I. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand.
	J. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.
	K. Fine grained Liner Subgrade:  Naturally or artificially graded mixture of soil with 100 percent passing a 1/2 inch sieve and 50 percent passing a No. 200 Sieve.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.
	B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from ground surface is specified in Division 2 Section "Site Clearing."
	C. Protect and maintain erosion and sedimentation controls, which are specified in Division 2 Section "Site Clearing," during earthwork operations.
	D. Provide protective insulating materials to protect subgrades and foundation soils against freezing temperatures or frost.

	3.2 DEWATERING
	A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.
	2. If required, install a dewatering system to keep subgrades dry and convey ground water away from excavations.  Maintain until dewatering is no longer required.


	3.3 EXPLOSIVES
	A. Explosives:  Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include soil materials, and obstructions.  No changes in the Contract Sum ...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. If rock is encountered within excavations, cease work in the area where rock is discovered until a time and materials change order for the extra work can be agreed upon by the Contractor, Owner and Engineer.  The work in the affected area will agai...


	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25 mm).  If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and oth...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Pile Foundations:  Stop excavations 6 to 12 inches (150 to 300 mm) above bottom of pile cap before piles are placed.  After piles have been driven, remove loose and displaced material.  Excavate to final grade, leaving solid base to receive concret...
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch (25 mm).  Do not disturb bottom of excavations intended as bearin...


	3.6 SUBGRADE INSPECTION
	A. Notify Engineer when excavations have reached required subgrade.
	B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Engineer, and replace with compacted backfill or fill as directed.

	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Engineer, without additional compensation.

	3.7 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction or utility pipe as directed by Engineer.


	3.8 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.9 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, damp proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.10 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under steps and ramps, use Structural Fill.
	3. Under building slabs, use Structural Fill.
	4. Under footings and foundations, use Structural Fill.
	5. Under and adjacent to retaining walls, use Structural Fill.
	6. In utility trenches within 5 feet of any retaining wall or foundation, use Structural Fill.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.11 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.12 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches (200 mm)] in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches (100 mm) in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Where backfill is to extend higher on one side than on the other, as indicated on the Plans, structural floor beams or other means of restraint shall be installed before such backfill is placed.  Should any deflection of the foundation wall result ...
	D. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698:
	1. Under structures, building slabs and steps, scarify and recompact top 12 inches (300 mm) of existing subgrade and each layer of backfill or fill soil material at 97 percent.
	2. Under lawn or unpaved areas, scarify and recompact top 6 inches (150 mm) below subgrade and compact each layer of backfill or fill soil material at 85 percent.


	3.13 GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Lawn or Unpaved Areas:  Plus or minus [1 inch (25 mm)]

	C. Grading inside Building and Structure Lines:  Finish subgrade to a tolerance of 1/2 inch (13 mm) when tested with a 10-foot (3-m) straightedge.

	3.14 SUBSURFACE DRAINAGE
	A. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of subdrainage trench.  Place a 6-inch (150-mm) course of filter material on subsurface drainage geotextile to support subdrainage pipe.  Encase subdrainage pipe in a minimum ...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 698


	3.15 DRAINAGE COURSE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade and under water storage reservoir floors as follows:
	1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place drainage course 6 inches (150 mm) or less in compacted thickness in a single layer.
	3. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.
	4. Compact each layer of drainage course to required cross sections and thicknesses to not less than 95 percent of maximum dry unit weight according to ASTM D 698.


	3.16 FIELD QUALITY CONTROL
	A. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	B. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and frequencies:
	1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least 1 test for every 1000 sq. ft. or less of building slab, but in no case fewer than 3 tests.
	2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for each [100 feet (30 m)] or less of wall length, but no fewer than 2 tests.

	C. When testing reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil to depth required; recompact and retest until specified compaction is obtained.

	3.17 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove at the Contractor’s expense surplus satisfactory soil and waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off Owner's property.



	15505 HVAC.pdf
	PART 1 -  GENERAL
	A. This section covers the heating and ventilating systems, including all equipment, fittings, controls, ducts, devices, accessories, and appurtenances necessary for complete, properly operating systems.  Piping, pipe supports, valves, and accessories...
	A. Equipment furnished and installed under this section shall be fabricated, assembled, erected, and placed in proper operating condition in full conformity with the drawings, specifications, engineering data, instructions, and recommendations of the...
	B. Equipment furnished under this section shall be the standard product of the manufacturer.  Where two or more units of the same class of equipment are required, they shall be the product of a single manufacturer; however, all the component parts o...
	C. All equipment furnished under this section of the specifications which is provided with combination motor starters and disconnects shall be furnished by the mechanical contractor in compliance with the electrical section.
	D. Coordination.  The Contractor shall verify that each component of the system is compatible with all other parts of the system; that all piping, ductwork, materials, fans, and motor sizes are appropriate; and that all devices necessary for a properl...
	E. General Equipment Stipulations.  The General Equipment Stipulations shall apply to all equipment furnished under this section.
	F. Elevation.  All values given herein are for site conditions at an elevation of 4,800 feet above sea level.  It shall be the responsibility of the Contractor to meet stated specification requirements with all equipment.
	G. Metal Thickness.  Metal thicknesses and gages specified herein are minimum requirements.  Gages refer to US Standard gage.
	H. Anchor Bolts and Expansion Anchors.  All anchor bolts, nuts, washers, inserts, supports, and other accessories which are required for heating and ventilating work shall be furnished and installed.
	I. Shop Painting.  Unless otherwise specified, all ferrous sheet metal surfaces other than ductwork shall be given a rust-inhibiting treatment consisting of galvanizing or bonderizing followed by a rust-inhibitive primer and finish coat.  Surface fin...
	A. Except as modified or supplemented herein, all work covered by this section shall be performed in accordance with all applicable municipal codes and ordinances, laws, and regulations which pertain to such work.  In case of a conflict between these ...
	A. All equipment, ductwork, panels, and control equipment denoted by a symbol and an identifying number shall be provided with equipment identification plastic nameplates, plastic tags, metal nameplates, or metal tags.  Mechanical identification used...
	B. Plastic nameplates and tags shall be laminated phenolic not less than 1/8 inch thick and shall be black with white core.  Metal nameplates and tags shall be not less than 12 gage thickness with engraved or imprinted symbols.  Tags shall have smooth...
	C. Mechanical Equipment.  All mechanical equipment shall be identified with nameplates.  In addition, each major component of equipment shall have the manufacturer's name, address, and catalog number on a nameplate securely affixed.  The nameplate of ...
	A. Complete assembly and installation drawings and wiring and schematic diagrams, together with detailed specifications and data covering material used, parts, devices, and other accessories forming a part of the equipment furnished, shall be submit...
	B. Equipment
	C. Temperature Controls.  Prior to the performance of any Work or installation of any materials, the Contractor shall submit the following data in accordance with the submittals section:
	1. Published descriptive data on each item of equipment and accessories, indicating all specific characteristics and options and noted with the identification designation used herein and on the drawings.
	2. Schematic control diagrams giving specific data on all settings, ranges, action, adjustments, and normal positions.  Although schematic, these diagrams shall, as closely as possible, represent the actual systems with all significant equipment and d...
	3. Sequence of operation for each system corresponding to the control schematics.
	4. Space thermostat schedule indicating the types of covers and adjustment means for each space.
	5. All conduit and wiring as necessary for a complete and functional system.
	6. All temperature control conduit and wiring shall be furnished and installed by the temperature control contractor in compliance with the electrical section for all materials furnished.


	PART 2 -  PRODUCTS
	A. Heaters of the types, sizes, and capacities specified herein shall be furnished and installed where indicated on the drawings and in the schedules.  All heaters shall be complete with controls and accessories as required for satisfactory operation....
	B. Electric Unit Heater.   Electric unit heaters, denoted by the symbol "EUH" and an identifying number, shall be furnished and installed where indicated on the drawings.  Each heater shall be of the type, size, and capacity indicated herein. The hea...
	The housing cabinet shall be of heavy gauge steel, welded and phosphatized; then completely painted by a baked enamel painting process. Front and back panels shall be removable to gain full access to element, motor and fan area. Fan guard shall be pai...
	C. Gas Unit Heaters.  None required.
	D. Electric Wall Heater. None required.
	A. Fans of the types, sizes, and capacities specified shall be furnished and installed where indicated on the drawings.  Each fan shall be complete with electric drive motor, drive, and accessories as required for satisfactory operation.  Where belt...
	B. Exhaust Fan.  Exhaust fan EF-1 shall be frame mounted fan of the panel mount direct drive type. The fan housing shall be of the square or rectangular design, constructed of heavy gauge galvanized steel and shall include frame mounting collars.  The...
	A. Dampers of the types and sizes specified shall be furnished and installed where indicated on the drawings.
	B. Intake Louvers.  The wall opening for intake air shall be equipped with an intake louver to prevent entry of wind driven precipitation. Louvers shall be constructed from extruded aluminum sections.  Intake louver L1 shall be 16 inches high by 16 in...
	C. Combination Louver-Dampers. Combination type louver-dampers shall be furnished and in stalled where indicated on the drawings. Sizes shall be as indicated.  Combination type louvers-dampers shall be constructed of extruded aluminum sections, frame ...
	A. The damper operators shall be complete with necessary linkage and mounting brackets and shall be installed for each motorized damper as indicated on the drawings.
	A. The automatic temperature control systems shall be furnished and installed as indicated on the drawings and as specified herein.  All temperature controls shall consist of electric equipment as specified and shall be the product of a single manufac...
	B. The electrical control components shall be as manufactured by Johnson Controls or Honeywell.  The control apparatus shall consist of all necessary thermostats, control valves, switches, relays, and gages as indicated on the drawings and as specifi...
	C. Selector Switches.  Selector switches shall be heavy-duty, oiltight type with gloved-hand or wing lever operators.  Position legends shall be engraved on switch faceplate.  Switches for electric circuits shall have silver butting or sliding contact...
	D. Indicating Lights.  Indicating lights shall be heavy-duty, push-to-test, oiltight type, which utilize a low-voltage lamp and a built-in transformer.  Legends shall be engraved on the lens or on a legend faceplate.  Lamps shall be easily replaceable...
	E. Thermostats.  Thermostats shall be as specified herein.  Wall-mounted thermostats in non-air-conditioned areas shall be furnished and installed with a wire or cast-aluminum guard.  Wall-mounted thermostats shall be mounted 5'-6" above finished floo...
	F. Damper Operators.  Damper operators shall be furnished as specified in the Damper Operators paragraph.  The number of damper operators furnished for each damper shall provide the torque required to operate the damper.
	G. Accessory Components.  All additional control components, such as electric relays, temperature sensors and transmitters, controllers, and position switches, shall be furnished as required to ensure a complete, properly operating installation.  Com...
	H. Electrical Wiring.  Detailed wiring diagrams shall be submitted in accordance with the general requirements section.  The wiring diagrams shall show all field wiring to equipment.  The wiring diagrams shall be complete, showing all connections nece...
	I. Emergency Ventilation Key Operated Switch.  None required.
	A. Sequence of operations for the temperature controls system shall be as follows.

	PART 3 -  EXECUTION
	A. All tests shall be conducted in a manner acceptable to the Engineer and shall be repeated as many times as necessary to secure the Engineer's acceptance of each system.
	B. Completed Systems.  After completion of the heating and ventilating systems, tests shall be conducted to demonstrate that each system is functioning in accordance with specification requirements and to the satisfaction of the Engineer.
	C. Defective Work.  If inspection or tests indicate defects, the defective work or material shall be replaced, and inspection and tests repeated.  All repairs to piping shall be made with new materials.  Caulking of threaded joints or holes will not b...
	A. At the completion of the test work, all parts of the installation shall be thoroughly cleaned.  All equipment, pipes, valves, and fittings shall be cleaned of grease, metal cuttings, and sludge which may have accumulated by operation of the system ...
	A. The Contractor shall provide the services of a licensed independent contractor, certified by NEBB or AABC, who shall perform operational testing, adjusting, and balancing of the air systems.  The contractor performing the adjusting and balancing sh...
	B. All instrumentation shall be calibrated within six months of use and shall be checked for accuracy before testing, adjusting, and balancing the air systems.  The instrumentation accuracy shall not be less than that specified by the testing, adjusti...
	C. All data, including system deficiencies encountered and corrective action taken, shall be recorded.  If a system cannot be adjusted to meet the design requirements, the Contractor shall notify the Engineer in writing as soon as practicable.
	D. All belt guards, panels, and doors removed during the testing, adjusting, and balancing operation shall be reinstalled.
	E. Air systems shall be adjusted to the design airflows indicated on the drawings and in the schedules.  Airflows shall be adjusted to maintain a net positive (supply airflow greater than exhaust airflow) or negative (exhaust airflow greater than supp...
	F. Dampers with damper operators shall be checked for tight shutoff when in the Closed position.
	G. Complete apparatus report sheets for all air systems shall be accurately and completely filled out.   Copies of the final test readings and one copy of the Standard Procedure Manual shall be submitted in accordance with the submittals section.  The...
	A. Operation and maintenance instructions shall be provided for heating and ventilating equipment as indicated in the general requirements section.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes electrical connections to equipment.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA WD 1 - General Requirements for Wiring Devices.
	2. NEMA WD 6 - Wiring Devices-Dimensional Requirements.


	1.3 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Product Data: Submit wiring device manufacturer’s catalog information showing dimensions, configurations, and construction.
	C. Manufacturer's installation instructions.

	1.4 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Project Record Documents: Record actual locations, sizes, and configurations of equipment connections.

	1.5 COORDINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Obtain and review shop drawings, product data, manufacturer’s wiring diagrams, and manufacturer's instructions for equipment furnished under other sections.
	C. Determine connection locations and requirements.
	D. Sequence rough-in of electrical connections to coordinate with installation of equipment.
	E. Sequence electrical connections to coordinate with start-up of equipment.


	PART 2 PRODUCTS
	NOT USED

	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Verify equipment is ready for electrical connection, for wiring, and to be energized.

	3.2 INSTALLATION
	A. Make all electrical connections.
	B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit with watertight connectors in damp or wet locations.
	C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures encountered.
	D. Install receptacle outlet to accommodate connection with attachment plug.
	E. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment connection boxes.
	F. Install disconnect switches, controllers, control stations, and control devices to complete equipment wiring requirements.
	G. Install terminal block jumpers to complete equipment wiring requirements.
	H. Install interconnecting conduit and wiring between devices and equipment to complete equipment wiring requirements.

	3.3 ADJUSTING
	A. Per the Project Manual: Testing, adjusting, and balancing.
	B. Cooperate with utilization equipment installers and field service personnel during checkout and starting of equipment to allow testing and balancing and other startup operations. Provide personnel to operate electrical system and checkout wiring co...
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes building wire and cable; direct burial cable; service entrance cable; armored cable; metal clad cable; and wiring connectors and connections.

	1.2 REFERENCES
	A. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	B. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.
	2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables for Use in Air-Handling Spaces.

	C. Underwriters Laboratories, Inc.:
	1. UL 1277 - Standard for Safety for Electrical Power and Control Tray Cables with Optional Optical-Fiber Members.


	1.3 SYSTEM DESCRIPTION
	A. Product Requirements: Provide products as follows:
	1. Stranded conductor for feeders and branch circuits 10 AWG and smaller.
	2. Stranded conductors for control circuits.
	3. Conductor not smaller than 12 AWG for power and lighting circuits.
	4. Conductor not smaller than 16 AWG for control circuits.
	5. Increase wire size in branch circuits to limit voltage drop to a maximum of 3 percent.

	B. Wiring Methods: Provide the following wiring methods:
	1. Concealed Dry Interior Locations: Use only building wire, Type THHN/THWN insulation in raceway, or metal clad cable.
	2. Exposed Dry Interior Locations: Use only building wire, Type THHN/THWN insulation in raceway, or metal clad cable.
	3. Wet or Damp Interior Locations: Use only building wire, Type THHN/THWN insulation in raceway.
	4. Exterior Locations: Use only building wire, Type THHN/THWN insulation in raceway.
	5. Underground Locations: Use only Type THHN/THWN or XHHW insulation in raceway, direct burial cable, service-entrance cable, or armored cable.
	6. Wet Well Locations:  Use only shielded wire type RHH/RHW-2, MTW, or THW insulation in raceway.


	1.4 DESIGN REQUIREMENTS
	A. Conductor sizes are based on copper.  Aluminum conductors are not permitted, unless they have prior approval of the Engineer.
	B. If aluminum conductor is substituted for copper conductor, size to match circuit requirements, terminations, conductor ampacity and voltage drop. Apply oxidation inhibitor to all terminations.

	1.5 SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Product Data: Submit for building wire and each cable assembly type.
	C. Design Data: If aluminum conductors are permitted, indicate voltage drop and ampacity calculations for aluminum conductors substituted for copper conductors.
	D. Test Reports: Indicate procedures and values obtained.

	1.6 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Project Record Documents: Record actual locations of components and circuits.

	1.7 QUALITY ASSURANCE
	A. Provide wiring materials located in plenums with peak optical density not greater than 0.5, average optical density not greater than 0.15, and flame spread not greater than 5 feet (1.5 m) when tested in accordance with NFPA 262.
	B. Perform Work in accordance with State and Local standards.
	C. Maintain one copy of each document on site.

	1.8 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.9 FIELD MEASUREMENTS
	A. Verify field measurements are as indicated on Drawings.

	1.10 COORDINATION
	A. Per the Project Manual: Requirements for coordination.
	B. Where wire and cable destination is indicated and routing is not shown, determine routing and lengths required.
	C. Wire and cable routing indicated is approximate unless dimensioned. Include wire and cable lengths within 10 ft (3000 mm) of length shown.


	PART 2 PRODUCTS
	2.1 BUILDING WIRE
	A. Manufacturers:
	1. AETNA.
	2. American Insulated Wire Corp.
	3. Colonial Wire.
	4. Encore Wire.
	5. General Cable Co.
	6. Republic Wire.
	7. Rome Cable.
	8. Service Wire Co.
	9. Southwire.
	10. Superior Essex.
	11. Substitutions: Per the Project Manual.

	B. Product Description: Single conductor insulated wire.
	C. Conductor: Copper.
	D. Insulation Voltage Rating: 600 volts.
	E. Insulation Temperature Rating: 75 degrees C.
	F. Insulation Material: Thermoplastic.

	2.2 DIRECT BURIAL CABLE
	A. Manufacturers:
	1. Diamond Wire & Cable Co.
	2. Essex Group Inc.
	3. General Cable Co.
	4. Substitutions: Per the Project Manual.

	B. Conductor: Copper.
	C. Insulation Voltage Rating: 600 volts.
	D. Insulation Temperature Rating: 90 degrees C.

	2.3 SERVICE ENTRANCE CABLE
	A. Manufacturers:
	1. Diamond Wire & Cable Co.
	2. Essex Group Inc.
	3. General Cable Co.
	4. Substitutions: Per the Project Manual.

	B. Conductor: Copper.
	C. Insulation Voltage Rating: 600 volts.
	D. Insulation: Type USE, XHHW-2, or RHW-2.

	2.4 ARMORED CABLE
	A. Manufacturers:
	1. Diamond Wire & Cable Co.
	2. Essex Group Inc.
	3. General Cable Co.
	4. Substitutions: Per the Project Manual.

	B. Conductor: Copper.
	C. Insulation Voltage Rating: 600 volts.
	D. Insulation Temperature Rating: 90 degrees C.
	E. Insulation Material: Thermoplastic.
	F. Armor Material: Aluminum.
	G. Armor Design: Interlocked metal tape.

	2.5 METAL CLAD CABLE
	A. Manufacturers:
	1. Diamond Wire & Cable Co.
	2. Essex Group Inc.
	3. General Cable Co.
	4. Substitutions: Per the Project Manual.

	B. Conductor: Copper.
	C. Insulation Voltage Rating: 600 volts.
	D. Insulation Temperature Rating: 75 degrees C.
	E. Insulation Material: Thermoplastic.
	F. Armor Material: Aluminum.
	G. Armor Design: Interlocked metal tape.
	H. Jacket: PVC, where required.

	2.6 TERMINATIONS
	A. Terminal Lugs for Wires 6 AWG and Smaller: Solderless, compression type copper.
	B. Lugs for Wires 4 AWG and Larger: Color keyed, compression type copper, with insulating sealing collars.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Verify interior of building has been protected from weather.
	C. Verify mechanical work likely to damage wire and cable has been completed.
	D. Verify raceway installation is complete and supported.

	3.2 PREPARATION
	A. Completely and thoroughly swab raceway before installing wire.

	3.3 INSTALLATION
	A. Route wire and cable to meet Project conditions.
	B. Neatly train and lace wiring inside boxes, equipment, and panelboards.
	C. Identify and color code wire and cable under provisions of Section 260553. Identify each conductor with its circuit number or other designation indicated.
	D. Special Techniques--Building Wire in Raceway:
	1. Pull conductors into raceway at same time.
	2. Install building wire 4 AWG and larger with pulling equipment.

	E. Special Techniques - Cable:
	1. Protect exposed cable from damage.
	2. Support cables above accessible ceiling, using spring metal clips or metal cable ties to support cables from structure. Do not rest cable on ceiling.
	3. Use suitable cable fittings and connectors.

	F. Special Techniques - Direct Burial Cable:
	1. Trench and backfill for direct burial cable installation. Install warning tape along entire length of direct burial cable, within 3 inches (75 mm) of grade.
	2. Use suitable direct burial cable fittings and connectors.

	G. Special Techniques - Wiring Connections:
	1. Clean conductor surfaces before installing lugs and connectors.
	2. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature rise.
	3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of insulation rating of conductor.
	4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and larger.
	5. Install solderless pressure connectors with insulating covers for copper conductor splices and taps, 8 AWG and smaller.
	6. Install insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 AWG and smaller.
	7. Terminate aluminum conductors with tin-plated, aluminum-bodied compression connectors only. Fill with anti-oxidant compound before installing conductor.
	8. Install suitable reducing connectors or mechanical connector adaptors for connecting aluminum conductors to copper conductors.

	H. Install stranded conductors for branch circuits 10 AWG and smaller. Install crimp on fork terminals for device terminations. Do not place bare stranded conductors directly under screws.
	I. Install terminal lugs on ends of 600 volt wires unless lugs are furnished on connected device, such as circuit breakers.
	J. Size lugs in accordance with manufacturer’s recommendations terminating wire sizes. Install 2-hole type lugs to connect wires 4 AWG and larger to copper bus bars.
	K. For terminal lugs fastened together such as on motors, transformers, and other apparatus, or when space between studs is small enough that lugs can turn and touch each other, insulate for dielectric strength of 2-1/2 times normal potential of circuit.

	3.4 WIRE COLOR
	A. General:
	1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the following:
	a. Black and red for single phase circuits at 120/240 volts.

	2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, splices and boxes. Colors are as follows:
	a. Black and red for single phase circuits at 120/240 volts.


	B. Neutral Conductors: White. When two or more neutrals are located in one conduit, individually identify each with proper circuit number.
	C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely color coded.
	D. Feeder Circuit Conductors: Uniquely color code each phase.
	E. Ground Conductors:
	1. For 6 AWG and smaller: Green.
	2. For 4 AWG and larger: Identify with green tape at both ends and visible points including junction boxes.


	3.5 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Perform inspections and tests listed in NETA ATS, Section 7.3.1.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Rod electrodes.
	2. Wire.
	3. Mechanical connectors.
	4. Exothermic connections.


	1.2 REFERENCES
	A. Institute of Electrical and Electronics Engineers:
	1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial Power Systems.
	2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic Equipment.

	B. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	C. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.


	1.3 SYSTEM DESCRIPTION
	A. Grounding systems use the following elements as grounding electrodes:
	1. Metal underground water pipe.
	2. Metal building frame.
	3. Concrete-encased electrode (footing rebar).
	4. Rod electrode.


	1.4 PERFORMANCE REQUIREMENTS
	A. Grounding System Resistance: 25 ohms maximum.

	1.5 SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Product Data: Submit data on grounding electrodes and connections.
	C. Test Reports: Indicate overall resistance to ground.
	D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

	1.6 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Project Record Documents: Record actual locations of components and grounding electrodes.

	1.7 QUALITY ASSURANCE
	A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL labeled.
	B. Perform Work in accordance with State and Local standards.
	C. Maintain one copy of each document on site.

	1.8 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing work of this section with minimum three years documented experience and approved by manufacturer.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Per the Project Manual: Requirements for transporting, handling, storing, and protecting products.
	B. Accept materials on site in original factory packaging, labeled with manufacturer's identification.
	C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original packaging.
	D. Do not deliver items to project before time of installation. Limit shipment of bulk and multiple-use materials to quantities needed for immediate installation.

	1.10 COORDINATION
	A. Per the Project Manual: Requirements for coordination.
	B. Complete grounding and bonding of building reinforcing steel prior concrete placement.


	PART 2 PRODUCTS
	2.1 ROD ELECTRODES
	A. Manufacturers:
	1. Erico, Inc.
	2. O-Z Gedney Co.
	3. Thomas & Betts, Electrical.
	4. Substitutions: Per the Project Manual.

	B. Furnish materials in accordance with State and Local standards.
	C. Product Description:
	1. Material: Copper-clad steel.
	2. Diameter: 3/4 inch
	3. Length: 10 feet.

	D. Connector: Connector for exothermic welded connection.

	2.2 WIRE
	A. Material: Stranded copper.
	B. Foundation Electrodes: 4 AWG.
	C. Grounding Electrode Conductor: Copper conductor bare.
	D. Bonding Conductor: Copper conductor bare.

	2.3 MECHANICAL CONNECTORS
	A. Manufacturers:
	1. Copperweld, Inc.
	2. Erico, Inc.
	3. ILSCO Corporation.
	4. O-Z Gedney Co.
	5. Thomas & Betts, Electrical.
	6. Substitutions: Per the Project Manual.

	B. Furnish materials in accordance with State and Local standards.
	C. Description: Bronze connectors, suitable for grounding and bonding applications, in configurations required for particular installation.

	2.4 EXOTHERMIC CONNECTIONS
	A. Manufacturers:
	1. Copperweld, Inc.
	2. Erico, Inc.
	3. ILSCO Corporation.
	4. O-Z Gedney Co.
	5. Thomas & Betts, Electrical.
	6. Substitutions: Per the Project Manual.

	B. Furnish materials in accordance with State and Local standards.
	C. Product Description: Exothermic materials, accessories, and tools for preparing and making permanent field connections between grounding system components.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Verification of existing conditions before starting work.
	B. Verify final backfill and compaction has been completed before driving rod electrodes.

	3.2 PREPARATION
	A. Remove paint, rust, mill oils, surface contaminants at connection points.

	3.3 INSTALLATION
	A. Install in accordance with IEEE 142.
	B. Install rod electrodes at locations, as required, to achieve specified resistance to ground.
	C. Install grounding and bonding conductors concealed from view.
	D. Install grounding electrode conductor and connect to reinforcing steel in foundation footing. Electrically bond steel together.
	E. Bond together metal siding not attached to grounded structure; bond to ground.
	F. Equipment Grounding Conductor: Install separate, insulated conductor within each feeder and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing.
	G. Install continuous grounding using underground cold water system and building steel as grounding electrode. Where water piping is not available, install artificial station ground by means of driven rods or buried electrodes.
	H. Permanently ground entire light and power system in accordance with NEC, including service equipment, disconnect switches, panelboards, switch and starter enclosures, motor frames, grounding type receptacles, and other exposed non-current carrying ...
	I. Accomplish grounding of electrical system by using insulated grounding conductor installed with feeders and branch circuit conductors in conduits. Size grounding conductors in accordance with NEC. Install from grounding bus of serving panel to grou...
	J. Grounding electrical system using continuous metal raceway system enclosing circuit conductors in accordance with NEC.
	K. Permanently attach equipment and grounding conductors prior to energizing equipment.
	L. Install Work in accordance with State and Local standards.

	3.4 FIELD QUALITY CONTROL
	A. Per the Project Manual:  Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Grounding and Bonding: Perform inspections and tests listed in NETA ATS, Section 7.13.
	D. Perform ground resistance testing in accordance with IEEE 142.
	E. Perform leakage current tests in accordance with NFPA 99.
	F. Perform continuity testing in accordance with IEEE 142.
	G. When improper grounding is found on receptacles, check receptacles in entire project and correct. Perform retest.



	260529_Hangers and Supports for Electrical Systems.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Conduit supports.
	2. Spring steel clips.
	3. Sleeves.
	4. Mechanical sleeve seals.
	5. Firestopping relating to electrical work.
	6. Firestopping accessories.
	7. Equipment bases and supports.


	1.2 REFERENCES
	A. ASTM International:
	1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
	2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials.
	3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops.
	4. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems.

	B. FM Global:
	1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved By Factory Mutual Research For Property Conservation.

	C. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.

	D. Underwriters Laboratories Inc.:
	1. UL 263 - Fire Tests of Building Construction and Materials.
	2. UL 723 - Tests for Surface Burning Characteristics of Building Materials.
	3. UL 1479 - Fire Tests of Through-Penetration Firestops.
	4. UL 2079 - Tests for Fire Resistance of Building Joint Systems.
	5. UL - Fire Resistance Directory.


	1.3 DEFINITIONS
	A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or assembly placed in spaces between and penetrations through building materials to arrest movement of fire, smoke, heat, and hot gases through fire rated construction.

	1.4 SYSTEM DESCRIPTION
	A. Firestopping Materials: ASTM E119 or UL 263 to achieve fire ratings of adjacent construction in accordance with UL Design Standards.
	B. Firestop interruptions to fire rated assemblies, materials, and components.

	1.5 PERFORMANCE REQUIREMENTS
	A. Firestopping: Conform to applicable code for fire resistance ratings and surface burning characteristics.
	B. Firestopping: Provide certificate of compliance from authority having jurisdiction indicating approval of materials used.

	1.6 SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers.
	C. Product Data:
	1. Hangers and Supports: Submit manufacturers catalog data including load capacity.
	2. Firestopping: Submit data on product characteristics, performance and limitation criteria.

	D. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating items, and required listed design numbers to seal openings to maintain fire resistance rating of adjacent assembly.
	E. Design Data: Indicate load carrying capacity of hangers and supports.
	F. Manufacturer's Installation Instructions:
	1. Hangers and Supports: Submit special procedures and assembly of components.
	2. Firestopping: Submit preparation and installation instructions.

	G. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
	H. Engineering Judgements: For conditions not covered by UL or WH listed designs, submit judgements by licensed professional engineer suitable for presentation to authority having jurisdiction for acceptance as meeting code fire protection requirements.

	1.7 QUALITY ASSURANCE
	A. Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM E814 with 0.10 inch water gauge (24.9 Pa) minimum positive pressure differential to achieve fire F-Ratings and temperature T-Ratings as indicated on Drawings, but not less t...
	1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than 1-hour.
	2. Roof Penetrations: Fire F-Ratings and temperature T-Ratings as indicated on Drawings, but not less than 1-hour.

	B. Through Penetration Firestopping of Non-Fire Rated Roof Assemblies: Materials to resist free passage of flame and products of combustion.
	1. Noncombustible Penetrating Items: Noncombustible materials for penetrating items connecting maximum of three stories.
	2. Penetrating Items: Materials approved by authorities having jurisdiction for penetrating items connecting maximum of two stories.

	C. Fire Resistant Joints in Fire Rated Roof and Wall Assemblies: ASTM E1966 or UL 2079 to achieve fire resistant rating as indicated on Drawings for assembly in which joint is installed.
	D. Fire Resistant Joints Between Floor Slabs and Exterior Walls: ASTM E119 with 0.10 inch water gauge (24.9 Pa) minimum positive pressure differential to achieve fire resistant rating as required.
	E. Surface Burning Characteristics: Maximum 25/450 flame spread/smoke developed index when tested in accordance with ASTM E84.
	F. Perform Work in accordance with State and Local standards.
	G. Maintain one copy of each document on site.

	1.8 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing work of this section with minimum three years documented experience and approved by manufacturer.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Per the Project Manual: Requirements for transporting, handling, storing, and protecting products.
	B. Accept materials on site in original factory packaging, labeled with manufacturer's identification.
	C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original packaging.

	1.10 ENVIRONMENTAL REQUIREMENTS
	A. Per the Project Manual: Environmental conditions affecting products on site.
	B. Do not apply firestopping materials when temperature of substrate material and ambient air is below 60 degrees F (15 degrees C).
	C. Maintain this minimum temperature before, during, and for minimum 3 days after installation of firestopping materials.
	D. Provide ventilation in areas to receive solvent cured materials.


	PART 2 PRODUCTS
	2.1 CONDUIT SUPPORTS
	A. Manufacturers:
	1. Allied Tube & Conduit Corp.
	2. Electroline Manufacturing Company.
	3. O-Z Gedney Co.
	4. Substitutions: Per the Project Manual.

	B. Furnish materials in accordance with State and Local standards.
	C. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running threads.
	D. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or hanger rod.
	E. Set screw: Hardened steel.
	F. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single bolt to tighten.
	G. Conduit clamps - general purpose: One-hole malleable iron for surface mounted conduits.
	H. Cable Ties: High strength nylon temperature rated to 185 degrees F (85 degrees C). Self locking.

	2.2 SPRING STEEL CLIPS
	A. Furnish materials in accordance with State and Local standards.
	B. Product Description: Mounting hole and screw closure.

	2.3 SLEEVES
	A. Furnish materials in accordance with State and Local standards.
	B. Sleeves Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors: Steel pipe or 18 gauge (1.2 mm) thick galvanized steel.
	C. Sleeves Through Fire Rated and Fire Resistive Walls and Fire Proofing: Prefabricated fire rated sleeves including seals, UL listed.
	D. Fire-stopping Insulation: Glass fiber type, non-combustible.

	2.4 MECHANICAL SLEEVE SEALS
	A. Manufacturers:
	1. Thunderline Link-Seal, Inc.
	2. NMP Corporation.
	3. Substitutions: Per the Project Manual.

	B. Furnish materials in accordance with State and Local standards.
	C. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber links shaped to continuously fill annular space between object and sleeve, connected with bolts and pressure plates causing rubber sealing elements to expand ...

	2.5 FIRESTOPPING
	A. Manufacturers:
	1. Dow Corning Corp.
	2. Fire Trak Corp.
	3. Hilti Corp.
	4. International Protective Coating Corp.
	5. 3M fire Protection Products.
	6. Specified Technology, Inc.
	7. Substitutions: Per the Project Manual.

	B. Furnish materials in accordance with State and Local standards.
	C. Product Description: Different types of products by multiple manufacturers are acceptable as required to meet specified system description and performance requirements; provide only one type for each similar application.
	1. Silicone Firestopping / Elastomeric Firestopping: Multiple component silicone elastomeric compound and compatible silicone sealant.
	2. Foam Firestopping Compounds: Multiple component foam compound.
	3. Formulated Firestopping Compound of Incombustible Fibers: Formulated compound mixed with incombustible non-asbestos fibers.
	4. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffing insulation with silicone elastomer for smoke stopping.
	5. Mechanical Firestopping Device with Fillers: Mechanical device with incombustible fillers and silicone elastomer, covered with sheet stainless steel jacket, joined with collars, penetration sealed with flanged stops.
	6. Intumescent Firestopping: Intumescent putty compound which expands on exposure to surface heat gain.
	7. Firestop Pillows: Formed mineral fiber pillows.

	D. Color: Dark gray.

	2.6 FIRESTOPPING ACCESSORIES
	A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces and suitable for required fire ratings.
	B. Dam Material:
	1. Mineral fiberboard.
	2. Mineral fiber matting.
	3. Alumina silicate fire board.

	C. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and other devices required to position and retain materials in place.
	D. General:
	1. Furnish UL listed products or products tested by independent testing laboratory.
	2. Select products with rating not less than rating of wall or being penetrated.

	E. Non-Rated Surfaces:
	1. Stamped steel, chrome plated, hinged, split ring escutcheons or ceiling plates for covering openings in occupied areas where conduit is exposed.
	2. For exterior wall openings below grade, furnish modular mechanical type seal consisting of interlocking synthetic rubber links shaped to continuously fill annular space between conduit and cored opening or water-stop type wall sleeve.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Verification of existing conditions before starting work.
	B. Verify openings are ready to receive sleeves.
	C. Verify openings are ready to receive firestopping.

	3.2 PREPARATION
	A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting bond of firestopping material.
	B. Remove incompatible materials affecting bond.
	C. Install damming materials to arrest liquid material leakage.
	D. Obtain permission from Engineer before using powder-actuated anchors.
	E. Do not drill or cut structural members.

	3.3 INSTALLATION - HANGERS AND SUPPORTS
	A. Anchors and Fasteners:
	1. Concrete Structural Elements: Provide precast inserts, expansion anchors, and preset inserts.
	2. Steel Structural Elements: Provide beam clamps, spring steel clips, steel ramset fasteners, and welded fasteners.
	3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors.
	4. Sheet Metal: Provide sheet metal screws.
	5. Wood Elements: Provide wood screws.

	B. Inserts:
	1. Install inserts for placement in concrete forms.
	2. Install inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	3. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
	4. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with recessed square steel plate and nut recessed into and grouted flush with slab.

	C. Install conduit and raceway support and spacing in accordance with NEC.
	D. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
	E. Install multiple conduit runs on common hangers.
	F. Supports:
	1. Fabricate supports from structural steel. Install hexagon head bolts to present neat appearance with adequate strength and rigidity. Install spring lock washers under nuts.
	2. Install surface mounted cabinets and panelboards with minimum of four anchors.
	3. In wet and damp locations install steel channel supports to stand cabinets and panelboards 1 inch (25 mm) off wall.

	G. Install Work in accordance with State and Local standards.

	3.4 INSTALLATION - FIRESTOPPING
	A. Install material at fire rated construction perimeters and openings containing penetrating sleeves, piping, ductwork, conduit and other items, requiring firestopping.
	B. Apply primer where recommended by manufacturer for type of firestopping material and substrate involved, and as required for compliance with required fire ratings.
	C. Apply firestopping material in sufficient thickness to achieve required fire and smoke rating.
	D. Compress fibered material to maximum 40 percent of its uncompressed size.
	E. Place foamed material in layers to ensure homogenous density, filling cavities and spaces. Place sealant to completely seal junctions with adjacent dissimilar materials.
	F. Place intumescent coating in sufficient coats to achieve rating required.
	G. Dam material to remain.
	H. Fire Rated Surface:
	1. Seal opening at wall and roof as follows:
	a. Install sleeve through opening and extending beyond minimum of 1 inch (25 mm) on both sides of building element.
	b. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve and building element.
	c. Pack void with backing material.
	d. Seal ends of sleeve with UL listed fire resistive silicone compound to meet fire rating of structure penetrated.

	2. Where conduit or raceway penetrates fire rated surface, install firestopping product in accordance with manufacturer's instructions.

	I. Non-Rated Surfaces:
	1. Seal opening through non-fire rated wall and roof opening as follows:
	a. Install sleeve through opening and extending beyond minimum of 1 inch (25 mm) on both sides of building element.
	b. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve and building element.
	c. Install type of firestopping material recommended by manufacturer.

	2. Exterior wall openings below grade: Assemble rubber links of mechanical seal to size of conduit and tighten in place, in accordance with manufacturer's instructions.


	3.5 INSTALLATION - EQUIPMENT BASES AND SUPPORTS
	A. Using templates furnished with equipment, install anchor bolts, and accessories for mounting and anchoring equipment.
	B. Construct supports of steel members. Brace and fasten with flanges bolted to structure.

	3.6 INSTALLATION - SLEEVES
	A. Exterior watertight entries: Seal with adjustable interlocking rubber links.
	B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam.
	C. Set sleeves in position in forms. Provide reinforcing around sleeves.
	D. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for continuous insulation wrapping.
	E. Extend sleeves through floors 1 inch (25 mm) above finished floor level. Caulk sleeves.
	F. Where conduit or raceway penetrates ceiling or wall, close off space between conduit or raceway and adjacent work with fire stopping insulation and caulk. Provide close fitting metal collar or escutcheon covers at both sides of penetration.

	3.7 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Inspect installed firestopping for compliance with specifications and submitted schedule.

	3.8 CLEANING
	A. Per the Project Manual: Requirements for cleaning.
	B. Clean adjacent surfaces of firestopping materials.

	3.9 PROTECTION OF FINISHED WORK
	A. Per the Project Manual: Requirements for protecting finished Work.
	B. Protect adjacent surfaces from damage by material installation.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes conduit and tubing, wireways, outlet boxes, and pull and junction boxes.

	1.2 REFERENCES
	A. American National Standards Institute:
	1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.
	2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated.
	3. ANSI C80.5 - Aluminum Rigid Conduit - (ARC).

	B. National Electrical Manufacturers Association:
	1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
	2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies.
	3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
	4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box Supports.
	5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit.
	6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit.
	7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.


	1.3 SYSTEM DESCRIPTION
	A. Raceway and boxes located as indicated on Drawings, and at other locations required for splices, taps, wire pulling, equipment connections, and compliance with regulatory requirements. Raceway and boxes are shown in approximate locations unless dim...
	B. Underground: Provide rigid steel conduit, intermediate metal conduit, and plastic coated conduit. Provide cast metal boxes.
	C. Outdoor Locations, Above Grade: Provide rigid steel conduit and intermediate metal conduit. Provide cast metal or nonmetallic outlet, pull, and junction boxes.
	D. Wet and Damp Locations: Provide rigid steel conduit, intermediate metal conduit, and electrical metallic tubing. Provide cast metal or nonmetallic outlet, junction, and pull boxes. Provide flush mounting outlet box in finished areas.
	E. Exposed Dry Locations: Provide rigid steel conduit, intermediate metal conduit, and electrical metallic tubing. Provide sheet-metal boxes. Provide flush mounting outlet box in finished areas. Provide hinged enclosure for large pull boxes.

	1.4 DESIGN REQUIREMENTS
	A. Minimum Raceway Size: 1/2 inch (13 mm) unless otherwise specified.

	1.5 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Product Data: Submit for the following:
	1. Flexible metal conduit.
	2. Liquidtight flexible metal conduit.
	3. Raceway fittings.
	4. Conduit bodies.
	5. Wireway.
	6. Pull and junction boxes.

	C. Manufacturer's Installation Instructions: Submit application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, prepar...

	1.6 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Closeout procedures.
	B. Project Record Documents:
	1. Record actual routing of conduits larger than 2 inch (DN50).
	2. Record actual locations and mounting heights of outlet, pull, and junction boxes.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Per the Project Manual: Product storage and handling requirements.
	B. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate covering.
	C. Protect PVC conduit from sunlight.

	1.8 COORDINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Coordinate installation of outlet boxes for equipment connected under Section 260503.


	PART 2 PRODUCTS
	2.1 METAL CONDUIT
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Republic.
	6. CalConduit.
	7. Allied.
	8. Substitutions: Per the Project Manual.

	B. Rigid Steel Conduit: ANSI C80.1.
	C. Rigid Aluminum Conduit: ANSI C80.5.
	D. Intermediate Metal Conduit (IMC): Rigid steel.
	E. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit.

	2.2 PVC COATED METAL CONDUIT
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Republic.
	6. CalConduit.
	7. Allied.
	8. Substitutions: Per the Project Manual.

	B. Product Description: NEMA RN 1; rigid steel conduit with external PVC coating, 40 mil (0.1 mm) thick.
	C. Fittings and Conduit Bodies: NEMA FB 1; steel fittings with external PVC coating to match conduit.

	2.3 FLEXIBLE METAL CONDUIT
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Republic.
	6. CalConduit.
	7. Allied.
	8. Substitutions: Per the Project Manual.

	B. Product Description: Interlocked steel construction.
	C. Fittings: NEMA FB 1.

	2.4 LIQUIDTIGHT FLEXIBLE METAL CONDUIT
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Republic.
	6. CalConduit.
	7. Allied.
	8. Substitutions: Per the Project Manual.

	B. Product Description: Interlocked steel construction with PVC jacket.
	C. Fittings: NEMA FB 1.

	2.5 ELECTRICAL METALLIC TUBING (EMT)
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Republic.
	6. CalConduit.
	7. Allied.
	8. Substitutions: Per the Project Manual.

	B. Product Description: ANSI C80.3; galvanized tubing.
	C. Fittings and Conduit Bodies: NEMA FB 1; steel or malleable iron, compression type.

	2.6 WIREWAY
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Republic.
	6. CalConduit.
	7. Allied.
	8. Substitutions: Per the Project Manual.

	B. Product Description: General purpose type wireway.
	C. Knockouts: Manufacturer's standard.
	D. Size:  As required.
	E. Cover: Hinged cover with full gaskets.
	F. Connector: Flanged.
	G. Fittings: Lay-in type with drip shield.
	H. Finish: Rust inhibiting primer coating with gray enamel finish.

	2.7 OUTLET BOXES
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Raco.
	6. Steel City.
	7. Hubbell.
	8. Substitutions: Per the Project Manual.

	B. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.
	1. Equipment Supporting Boxes: Rated for weight of equipment supported; furnish 1/2 inch (13 mm) male fixture studs where required.

	C. Cast Boxes: NEMA FB 1, Type FD, aluminum. Furnish gasketed cover by box manufacturer. Furnish threaded hubs.
	D. Wall Plates for Unfinished Areas: Furnish gasketed cover.

	2.8 PULL AND JUNCTION BOXES
	A. Manufacturers:
	1. Carlon Electrical Products.
	2. Thomas & Betts Corp.
	3. Walker Systems Inc.
	4. The Wiremold Co.
	5. Raco.
	6. Steel City.
	7. Hubbell.
	8. Substitutions: Per the Project Manual.

	B. Sheet Metal Boxes: NEMA OS 1, galvanized steel.
	C. Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction box:
	1. Material:  Cast aluminum.
	2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

	D. In-Ground Cast Metal Box: NEMA 250, Type 6, inside flanged, recessed cover box for flush mounting:
	1. Material: Cast aluminum.
	2. Cover: Nonskid cover with neoprene gasket and stainless steel cover screws.
	3. Cover Legend: "ELECTRIC".



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Verify outlet locations and routing and termination locations of raceway prior to rough-in.

	3.2 INSTALLATION
	A. Install Work in accordance with State and Local standards.
	B. Ground and bond raceway and boxes in accordance with Section 260526.
	C. Fasten raceway and box supports to structure and finishes in accordance with Section 260529.
	D. Identify raceway and boxes in accordance with Section 260553.
	E. Arrange raceway and boxes to maintain headroom and present neat appearance.

	3.3 INSTALLATION - RACEWAY
	A. Raceway routing is shown in approximate locations, unless dimensioned. Route to complete wiring system.
	B. Arrange raceway supports to prevent misalignment during wiring installation.
	C. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, clevis hangers, and split hangers.
	D. Group related raceway; support using conduit rack.
	E. Do not support raceway with wire or perforated pipe straps. Remove wire used for temporary supports
	F. Do not attach raceway to piping systems.
	G. Construct wireway supports from steel channel.
	H. Route exposed raceway parallel and perpendicular to walls.
	I. Maintain clearance between raceway and piping for maintenance purposes.
	J. Maintain 12 inch (300 mm) clearance between raceway and surfaces with temperatures exceeding 104 degrees F (40 degrees C).
	K. Cut conduit square using saw or pipe cutter; de-burr cut ends.
	L. Bring conduit to shoulder of fittings; fasten securely.
	M. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire area inserted in fitting. Allow joint to cure for minimum 20 minutes.
	N. Install conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp and wet locations and to cast boxes.
	O. Install no more than equivalent of three 90 degree bends between boxes. Install conduit bodies to make sharp changes in direction, as around beams. Install factory elbows for bends in metal conduit larger than 2 inch (50 mm) size.
	P. Avoid moisture traps; install junction box with drain fitting at low points in conduit system.
	Q. Install suitable pull string or cord in each empty raceway except sleeves and nipples.
	R. Install suitable caps to protect installed conduit against entrance of dirt and moisture.
	S. Close ends and unused openings in wireway.

	3.4 INSTALLATION - BOXES
	A. Install wall mounted boxes at elevations to accommodate mounting heights, as required.
	B. Adjust box location up to 10 feet (3 m) prior to rough-in to accommodate intended purpose.
	C. Orient boxes to accommodate wiring devices oriented as specified in Section 262726.
	D. Do not fasten boxes to piping systems.
	E. Support boxes independently of conduit.

	3.5 INTERFACE WITH OTHER PRODUCTS
	A. Install conduit to preserve fire resistance rating of partitions and other elements, using materials and methods in accordance with applicable Codes.
	B. Route conduit through roof openings for piping and ductwork or through suitable roof jack with pitch pocket.

	3.6 ADJUSTING
	A. Per the Project Manual: Testing, adjusting, and balancing.
	B. Install knockout closures in unused openings in boxes.

	3.7 CLEANING
	A. Per the Project Manual: Final cleaning.
	B. Clean interior of boxes to remove dust, debris, and other material.
	C. Clean exposed surfaces.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Nameplates.
	2. Labels.
	3. Wire markers.
	4. Conduit markers.
	5. Underground Warning Tape.
	6. Lockout Devices.


	1.2 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Product Data:
	1. Submit manufacturer’s catalog literature for each product required.
	2. Submit electrical identification schedule including list of wording, symbols, letter size, color coding, tag number, location, and function.

	C. Manufacturer's Installation Instructions: Indicate installation instructions, special procedures, and installation.

	1.3 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Project Record Documents: Record actual locations of tagged devices; include tag numbers.

	1.4 QUALITY ASSURANCE
	A. Perform Work in accordance with State and Local standards.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience and approved by the manufacturer.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Per the Project Manual: Requirements for transporting, handling, storing, and protecting products.
	B. Accept identification products on site in original containers. Inspect for damage.
	C. Accept materials on site in original factory packaging, labeled with manufacturer's identification, including product density and thickness.
	D. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original wrapping.

	1.7 ENVIRONMENTAL REQUIREMENTS
	A. Per the Project Manual: Environmental conditions affecting products on site.
	B. Install labels and nameplates only when ambient temperature and humidity conditions for adhesive are within range recommended by manufacturer.

	1.8 EXTRA MATERIALS
	A. Per the Project Manual: Requirements for extra materials.
	B. Furnish one container of spray-on adhesive.


	PART 2 PRODUCTS
	2.1 NAMEPLATES
	A. Furnish materials in accordance with State and Local standards.
	B. Product Description: Laminated three-layer plastic with engraved black letters on white contrasting background color.
	C. Letter Size:
	1. 1/8 inch (3 mm) high letters for identifying individual equipment and loads.
	2. 1/4 inch (6 mm) high letters for identifying grouped equipment and loads.

	D. Minimum nameplate thickness:  1/8 inch (3 mm).

	2.2 LABELS
	A. Furnish materials in accordance with State and Local standards.
	B. Labels: Embossed adhesive tape, with 3/16 inch (5 mm) white letters on black background.

	2.3 WIRE MARKERS
	A. Furnish materials in accordance with State and Local standards.
	B. Description: Cloth tape, split sleeve, or tubing type wire markers.
	C. Legend:
	1. Power and Lighting Circuits: Branch circuit or feeder number.
	2. Control Circuits: Control wire number as indicated on shop drawings.


	2.4 CONDUIT AND RACEWAY MARKERS
	A. Furnish materials in accordance with State and Local standards.
	B. Description: Labels fastened with adhesive.
	C. Color:
	1. 240 Volt System: Black lettering on white background.

	D. Legend:
	1. 240 Volt System: 208 VOLTS.


	2.5 UNDERGROUND WARNING TAPE
	A. Description: 4 inch (100 mm) wide plastic tape, detectable type, colored red with suitable warning legend describing buried electrical lines.

	2.6 LOCKOUT DEVICES
	A. Lockout Hasps:
	1. Reinforced nylon hasp with erasable label surface; size minimum 7-1/4 x 3 inches (184 x 75 mm).



	PART 3 EXECUTION
	3.1 PREPARATION
	A. Degrease and clean surfaces to receive adhesive for identification materials.

	3.2 INSTALLATION
	A. Install identifying devices after completion of painting.
	B. Nameplate Installation:
	1. Install nameplate parallel to equipment lines.
	2. Install nameplate for each electrical distribution and control equipment enclosure with corrosive-resistant mechanical fasteners, or adhesive.
	3. Install nameplates for each control panel and major control components located outside panel with corrosive-resistant mechanical fasteners, or adhesive.
	4. Secure nameplate to equipment front using screws or adhesive.
	5. Secure nameplate to inside surface of door on recessed panelboard in finished locations.
	6. Install nameplates for the following:
	a. Panelboards.
	b. Transformers.
	c. Service Disconnects.


	C. Label Installation:
	1. Install label parallel to equipment lines.
	2. Install label for identification of individual control device stations.
	3. Install labels for permanent adhesion and seal with clear lacquer.

	D. Wire Marker Installation:
	1. Install wire marker for each conductor at panelboard gutters, pull boxes, outlet and junction boxes, and each load connection.

	E. Conduit and Raceway Marker Installation:
	1. Install conduit and raceway marker for each conduit and/or raceway longer than 6 feet (2000 mm).
	2. Conduit and Raceway Marker Spacing: 20 feet (6000 mm) on center.

	F. Underground Warning Tape Installation:
	1. Install underground warning tape along length of each underground conduit, raceway, or cable 6 to 8 inches (150 to 200 mm) below finished grade, directly above buried conduit, raceway, or cable.

	G. Install Work in accordance with State and Local standards.



	262416_Panelboards.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes branch circuit panelboards.

	1.2 REFERENCES
	A. Institute of Electrical and Electronics Engineers:
	1. IEEE C62.41 - Recommended Practice on Surge Voltages in Low-Voltage AC Power Circuits.

	B. National Electrical Manufacturers Association:
	1. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches.
	2. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contactors, and Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC.
	3. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices.
	4. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum).
	5. NEMA PB 1 - Panelboards.
	6. NEMA PB 1.1 - General Instructions for Proper Installation, Operation, and Maintenance of Panelboards Rated 600 Volts or Less.

	C. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	D. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.

	E. Underwriters Laboratories Inc.:
	1. UL 67 - Safety for Panelboards.
	2. UL 1283 - Electromagnetic Interference Filters.
	3. UL 1449 - Transient Voltage Surge Suppressors.


	1.3 SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity, integrated short circuit ampere rating, circuit breaker and fusible switch arrangement and sizes.
	C. Product Data: Submit catalog data showing specified features of standard products.

	1.4 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Requirements for submittals.
	B. Project Record Documents: Record actual locations of panelboards and record actual circuiting arrangements.
	C. Operation and Maintenance Data: Submit spare parts listing; source and current prices of replacement parts and supplies; and recommended maintenance procedures and intervals.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.6 MAINTENANCE MATERIALS
	A. Per the Project Manual: Requirements for maintenance products.
	B. Furnish two of each panelboard key.


	PART 2 PRODUCTS
	2.1 BRANCH CIRCUIT PANELBOARDS
	A. Manufacturers:
	1. GE Electrical.
	2. Square D.
	3. Eaton.
	4. Substitutions: Per the Project Manual.

	B. Product Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard.
	C. Panelboard Bus: Copper, current carrying components, ratings as indicated on Drawings. Furnish copper ground bus in each panelboard; furnish insulated ground bus.
	D. Minimum Integrated Short Circuit Rating: 10,000 amperes rms symmetrical for 240 volt panelboards; 14,000 amperes rms symmetrical for 480 volt panelboards, or as indicated on Drawings.
	E. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit breakers, with common trip handle for all poles, listed as Type SWD for lighting circuits, Type HACR for air conditioning equipment circuits. Do not use tandem circ...
	F. Enclosure: NEMA PB 1, Type 12.
	G. Cabinet Box: 6 inches (153 mm) deep, 20 inches (508 mm) wide for 240 volt and less panelboards, 20 inches (508 mm) wide for 480 volt panelboards.
	H. Cabinet Front: Surface cabinet front with concealed trim clamps, concealed hinge, metal directory frame, and flush lock keyed alike. Finish in manufacturer's standard gray enamel.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install panelboards in accordance with NEMA PB 1.1.
	B. Install panelboards plumb.
	C. Height: 6 feet (1800 mm) to top of panelboard; install panelboards taller than 6 feet (1800 mm) with bottom no more than 4 inches (100 mm) above floor.
	D. Install filler plates for unused spaces in panelboards.
	E. Provide typed circuit directory for each branch circuit panelboard. Revise directory to reflect circuiting changes to balance phase loads.
	F. Install engraved plastic nameplates in accordance with Section 260553.
	G. Ground and bond panelboard enclosure according to Section 260526. Connect equipment ground bars of panels in accordance with NFPA 70.

	3.2 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Perform circuit breaker inspections and tests listed in NETA ATS, Section 7.6.
	D. Perform switch inspections and tests listed in NETA ATS, Section 7.5.
	E. Perform controller inspections and tests listed in NETA ATS, Section 7.16.1.

	3.3 ADJUSTING
	A. Per the Project Manual:  Requirements for starting and adjusting.
	B. Measure steady state load currents at each panelboard feeder; rearrange circuits in panelboard to balance phase loads to within 20 percent of each other. Maintain proper phasing for multi-wire branch circuits.



	262726_Wiring Devices.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes wall switches, receptacles and device plates.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA WD 1 - General Requirements for Wiring Devices.
	2. NEMA WD 6 - Wiring Devices-Dimensional Requirements.


	1.3 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Product Data: Submit manufacturer's catalog information showing dimensions, colors, and configurations.

	1.4 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.5 EXTRA MATERIALS
	A. Per the Project Manual: Spare parts and maintenance products.
	B. Furnish two of each style, size and cover plate.


	PART 2 PRODUCTS
	2.1 WALL SWITCHES
	A. Manufacturers:
	1. Cooper Wiring Devices.
	2. Hubbell, Inc.
	3. Leviton Manufacturing Company.
	4. Pass & Seymour.
	5. Legrand.
	6. Substitutions: Per the Project Manual.

	B. Product Description: NEMA WD 1, Heavy-duty, AC only general use snap switch.
	C. Body and Handle: Ivory plastic with toggle handle.
	D. Ratings:  Match branch circuit and load characteristics.

	2.2 RECEPTACLES
	A. Manufacturers:
	1. Cooper Wiring Devices.
	2. Hubbell, Inc.
	3. Leviton Manufacturing Company.
	4. Pass & Seymour.
	5. Legrand.
	6. Substitutions: Per the Project Manual.

	B. Product Description: NEMA WD 1, Heavy-duty general use receptacle.
	C. Device Body: Ivory plastic.
	D. Configuration:  NEMA WD 6, type as indicated on Drawings.
	E. Convenience Receptacle: Type 5-20.
	F. GFCI Receptacle: Convenience receptacle with integral ground fault circuit interrupter to meet regulatory requirements.

	2.3 WALL PLATES
	A. Manufacturers:
	1. Cooper Wiring Devices.
	2. Hubbell, Inc.
	3. Leviton Manufacturing Company.
	4. Pass & Seymour.
	5. Legrand.
	6. Substitutions: Per the Project Manual.

	B. Weatherproof Cover Plate:  Stainless steel plate with hinged and gasketed device cover.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Verify outlet boxes are installed at proper height.
	C. Verify openings are neatly cut and completely covered by wall plates.
	D. Verify branch circuit wiring installation is completed, tested, and ready for connection to wiring devices.

	3.2 PREPARATION
	A. Clean debris from outlet boxes.

	3.3 INSTALLATION
	A. Install devices plumb and level.
	B. Install switches with OFF position down.
	C. Install receptacles with grounding pole on bottom.
	D. Connect wiring device grounding terminal to outlet box with bonding jumper and branch circuit equipment grounding conductor.
	E. Connect wiring devices by wrapping solid conductor around screw terminal. Install stranded conductor for branch circuits 10 AWG and smaller. When stranded conductors are used in lieu of solid, use crimp on fork terminals for device terminations. Do...
	F. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above accessible ceilings, and on surface mounted outlets.

	3.4 INTERFACE WITH OTHER PRODUCTS
	A. Coordinate locations of outlet boxes to obtain mounting heights as indicated on drawings.
	B. Install wall switch 48 inches above finished floor.
	C. Install convenience receptacle 18 inches above finished floor.

	3.5 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Inspect each wiring device for defects.
	C. Operate each wall switch with circuit energized and verify proper operation.
	D. Verify each receptacle device is energized.
	E. Test each receptacle device for proper polarity.
	F. Test each GFCI receptacle device for proper operation.

	3.6 ADJUSTING
	A. Per the Project Manual: Testing, adjusting, and balancing.
	B. Adjust devices and wall plates to be flush and level.

	3.7 CLEANING
	A. Per the Project Manual: Final cleaning.
	B. Clean exposed surfaces to remove splatters and restore finish.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes fuses.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA FU 1 - Low Voltage Cartridge Fuses.


	1.3 DESIGN REQUIREMENTS
	A. Select fuses to provide appropriate levels of short circuit and overcurrent protection for the following components: wire, cable, bus structures, and other equipment. Design system to maintain component damage within acceptable levels during faults.
	B. Select fuses to coordinate with time current characteristics of other overcurrent protective elements, including other fuses, circuit breakers, and protective relays. Design system to maintain operation of device closest to fault operates.

	1.4 FUSE PERFORMANCE REQUIREMENTS
	A. Main Service Switches: Class RK5.
	B. Power Load Feeder Switches: Class RK5.
	C. Motor Load Feeder Switches: Class RK5.
	D. Motor Branch Circuits: Class RK5.

	1.5 SUBMITTALS
	A. Per Division 1: Submittal procedures.
	B. Product Data: Submit data sheets showing electrical characteristics, including time-current curves.

	1.6 CLOSEOUT SUBMITTALS
	A. Per Division 1: Closeout procedures.
	B. Project Record Documents: Record actual sizes, ratings, and locations of fuses.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.8 MAINTENANCE MATERIALS
	A. Per Division 1: Spare parts and maintenance products.
	B. Furnish one fuse puller.

	1.9 EXTRA MATERIALS
	A. Per Division 1: Requirements for extra materials.
	B. Furnish three spare fuses of each Class, size, and rating installed.


	PART 2 PRODUCTS
	2.1 FUSES
	A. Manufacturers:
	1. Cooper Bussman.
	2. Ferraz Shawmut.
	3. Littlefuse.
	4. Substitutions: Per Division 1.

	B. Dimensions and Performance: NEMA FU 1, Class as specified or as indicated on Drawings.
	C. Voltage: Rating suitable for circuit phase-to-phase voltage.

	2.2 CLASS RK5 FUSES
	A. Manufacturers:
	1. Cooper Bussman.
	2. Ferraz Shawmut.
	3. Littlefuse.
	4. Substitutions: Per Division 1.

	B. Dimensions and Performance: NEMA FU 1.
	C. Voltage: Rating suitable for circuit phase-to-phase voltage.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install fuse with label oriented so manufacturer, type, and size are easily read.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes fusible and nonfusible switches.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum).

	B. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.


	1.3 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Product Data: Submit switch ratings and enclosure dimensions.

	1.4 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Closeout procedures.
	B. Project Record Documents: Record actual locations of enclosed switches.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.


	PART 2 PRODUCTS
	2.1 FUSIBLE SWITCH ASSEMBLIES
	A. Manufacturers:
	1. GE Electrical.
	2. Square D.
	3. Eaton.
	4. Substitutions: Per the Project Manual.

	B. Product Description: NEMA KS 1, Type HD enclosed load interrupter knife switch. Handle lockable in OFF position.
	C. Fuse Clips:  Designed to accommodate NEMA FU 1, Class R fuses.
	D. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with manufacturer's standard gray enamel.
	1. Interior Dry Locations:  Type 1.
	2. Exterior Locations: Type 3R.
	3. Industrial Locations: Type 4.

	E. Service Entrance: Switches identified for use as service equipment are to be labeled for this application. Furnish solid neutral assembly and equipment ground bar.
	F. Furnish switches with entirely copper current carrying parts.

	2.2 NONFUSIBLE SWITCH ASSEMBLIES
	A. Manufacturers:
	1. GE Electrical.
	2. Square D.
	3. Eaton.
	4. Substitutions: Per the Project Manual.

	B. Product Description: NEMA KS 1, Type HD enclosed load interrupter knife switch. Handle lockable in OFF position.
	C. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with manufacturer's standard gray enamel.
	1. Interior Dry Locations:  Type 1.
	2. Exterior Locations: Type 3R.
	3. Industrial Locations: Type 4.

	D. Service Entrance: Switches identified for use as service equipment are to be labeled for this application. Furnish solid neutral assembly and equipment ground bar.
	E. Furnish switches with entirely copper current carrying parts.

	2.3 SWITCH RATINGS
	A. Switch Rating: Horsepower rated for AC or DC as indicated on Drawings.
	B. Short Circuit Current Rating: UL listed for 200,000 rms symmetrical amperes when used with or protected by Class R or Class J fuses (30-600 ampere switches employing appropriate fuse rejection schemes).


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install enclosed switches plumb. Provide supports in accordance with Section 260529.
	B. Height:  5 feet (1500 mm) to operating handle.
	C. Install fuses for fusible disconnect switches.  Refer to Section 262813 for product requirements.
	D. Install engraved plastic nameplates in accordance with Section 260553.
	E. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size installed.

	3.2 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Perform inspections and tests listed in NETA ATS, Section 7.5.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes transfer switches in individual enclosures.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA ICS 10 - Industrial Control and Systems: AC Transfer Switch Equipment.

	B. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	C. Underwriters Laboratories Inc.:
	1. UL 1008 - Transfer Switch Equipment.


	1.3 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Product Data: Submit catalog sheets showing voltage, switch size, ratings and size of switching and overcurrent protective devices, operating logic, short circuit ratings, dimensions, and enclosure details.

	1.4 CLOSEOUT SUBMITTALS
	A. Per the Project Manual: Closeout procedures.
	B. Project Record Documents: Record actual locations of enclosed transfer switches.
	C. Operation and Maintenance Data: Submit routine preventative maintenance and lubrication schedule. List special tools, maintenance materials, and replacement parts.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience, and with service facilities within 250 miles of Project.
	B. Supplier: Authorized distributor of specified manufacturer with minimum three years documented experience.

	1.6 MAINTENANCE SERVICE
	A. Per the Project Manual: Maintenance service.
	B. Furnish service and maintenance of transfer switches for one year from Date of Substantial Completion.


	PART 2 PRODUCTS
	2.1 AUTOMATIC TRANSFER SWITCH
	A. Manufacturers:
	1. Generac (basis of design).
	2. ASCO.
	3. Cummins.
	4. Kohler.
	5. Zenith.
	6. Substitutions: Per the Project Manual.

	B. Product Description: NEMA ICS 10, automatic transfer switch.
	C. Configuration: Electrically operated, mechanically held transfer switch.
	D. Rating: 120/240V, single phase, 3 wire, 60 Hz, 3-pole.  Ampere rating, as indicated on the Drawings.
	E. Interrupting Capacity: Adjustable from 85 percent to 100 percent of continuous rating.
	F. Service Conditions: NEMA ICS 10.
	1. Temperature: 88 degrees F.
	2. Altitude: 2,602 feet above sea level.

	G. The generator backup power system will not be considered a separately derived system.  The neutral conductors for the ATS shall be solidly connected.  Provide ATS with 100 percent fully rated neutral conductor plate and 100 percent fully rated conn...
	H. The automatic transfer switch shall provide the necessary outputs to the generator annunciator.  Provide contacts, relays, wiring, etc., as required for the outputs.
	I. Product Features:
	1. The automatic transfer switch shall be furnished by the manufacturer of the engine-generator set so as to maintain system compatibility and local service responsibility for the complete emergency power system.  It shall be listed by Underwriter's L...
	2. The automatic transfer switch shall be a 2 pole design as rated on drawings, 120/240 volt, continuous operation in ambient temperatures of -20 degrees Fahrenheit (-30 degrees Celsius) to +140 degrees Fahrenheit (+60 degrees Celsius).  Main power sw...
	3. The transfer switch shall be double throw construction, positively electrically and mechanically interlocked to prevent simultaneous closing and mechanically held in both normal and emergency positions.  Independent break before make action shall b...
	4. The transfer switch electrical actuator shall have an independent disconnect means to disable the electrical operation during manual switching.  Maximum electrical transfer time in either direction shall be 160 milliseconds, exclusive of time delay...
	5. All control equipment shall be mounted on the inside of the cabinet door in a metal lockable enclosure with transparent safety shield to protect all solid state circuit boards.  This will allow for ease of service access when main cabinet lockable ...

	J. Automatic Sequence of Operation:
	1. A solid-state under-voltage sensor shall monitor all phases of the normal source and provide adjustable ranges for field adjustments for specific application needs.  Pick-up and drop-out settings shall be adjustable from a minimum of 75% to a maxim...
	2. Signal the engine-generator set to start in the event of a power interruption.  A set of contacts shall close to start the engine and open for engine shutdown.  A solid-state time delay start, adjustable, 0.1 to 10 seconds, shall delay this signal ...
	3. Transfer the load to the engine-generator set after it reached proper voltage, adjustable from 85-90% of system voltage, and frequency, adjustable from 80-90% of system frequency.  A solid state time delay, adjustable from 5 seconds to 3 minutes, s...
	4. Retransfer the load to the line after normal power restoration.  A return to utility timer, adjustable from 1-30 minutes, shall delay this transfer to avoid short term normal power restoration.
	5. The operating power for transfer and retransfer shall be obtained from the source to which the load is being transferred. Controls shall provide an automatic retransfer of the load from emergency to normal if the emergency source fails with the nor...
	6. Signal the engine-generator to stop after the load retransfers to normal.  A solid state engine cool-down timer, adjustable from 1-30 minutes, shall permit the engine to run unloaded to cool-down before shutdown.  Should the utility power fail duri...
	7. Provide an engine minimum run timer, adjustable from 5-30 minutes, to ensure an adequate engine run period.
	8. The transfer switch shall have a time delay neutral feature to provide a time delay, adjustable from 0-120 seconds, during the transfer in either direction, during which time the load is isolated from both power sources.  This allows residual volta...
	9. The transfer switch shall have an in-phase monitor which allows the switch to transfer between live sources if their voltage waveforms become synchronous within 20 electrical degrees within 10 seconds of transfer initiation signal. A switch must be...
	10. If the in-phase monitor will not allow such a transfer, the control must default to time delay neutral operation.  Switches with in-phase monitors which do not default to time delay neutral operation are not acceptable.
	11.  Front-mounted controls shall include a selector switch to provide for a NORMAL TEST mode with full use of time delays, FAST TEST mode which bypasses all time delays to allow for testing the entire system in less than one minute, or AUTOMATIC mode...
	12. Provide bright lamps to indicate the transfer switch position in either UTILITY (white) or EMERGENCY (red).  A third lamp is needed to indicate STANDBY OPERATING (amber).  These lights must be energized from utility or the engine-generator set.
	13. Provide manual operating handle to allow for manual transfer.  This handle must be mounted inside the lockable enclosure so accessible only by authorized personnel.
	14. Provide a maintenance disconnect switch to prevent load transfer and automatic engine start while performing maintenance.  This switch will also be used for manual transfer switch operation.
	15. Provide LED status lights to give a visual readout of the operating sequence.  This shall include utility on, engine warm-up,  standby ready, transfer to standby, in-phase monitor, time delay neutral, return to utility, engine cool-down and engine...
	16. Engine Exerciser: Provide generator exerciser with adjustable settings to start engine every 7 days; run for 20 minutes before shutting down. Bypass exerciser control when normal source fails during exercising period. System shall provide the abil...
	17. Include signal before transfer contacts.
	18. Include (2) auxiliary switch position contact.

	K. Enclosure:
	1. Enclosure: ICS 10, Type 3R.  Enclosure shall house the transfer switch and controls.
	2. Finish: Manufacturer's standard gray enamel, or as approved by the Engineer.


	2.2 SOURCE QUALITY CONTROL
	A. Furnish shop inspection and testing of each transfer switch.

	2.3 WARRANTY
	A. Transfer switch shall be covered for one year from the initial commissioning date of the generator system, including parts, labor and travel.  Warranty shall also be provided for parts only for the second year from initial commissioning date of the...


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install housekeeping pads, per manufacturer’s recommendation.
	B. Install engraved plastic nameplates in accordance with Section 260553.

	3.2 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Perform inspections and tests listed in NETA ATS, Section 7.22.3.

	3.3 MANUFACTURER'S FIELD SERVICES
	A. Per the Project Manual:  Manufacturers’ field services.
	B. Check out transfer switch connections and operations and place in service.

	3.4 ADJUSTING
	A. Per the Project Manual: Testing, adjusting, and balancing.
	B. Adjust control and sensing devices to achieve specified sequence of operation.

	3.5 DEMONSTRATION AND TRAINING
	A. Demonstrate operation of transfer switch in normal, and emergency modes.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes packaged engine-generator sets for optional standby power supply with the following features:
	1. LP gas engine.
	2. Unit-mounted cooling system.
	3. Unit-mounted control and monitoring.
	4. Performance requirements for sensitive loads.
	5. Fuel system.
	6. Outdoor enclosure.

	B. Related Requirements:
	1. Section 262826 for transfer switches including sensors and relays to initiate automatic-starting and -stopping signals for engine-generator sets.


	1.3 DEFINITIONS
	A. Operational Bandwidth: The total variation from the lowest to highest value of a parameter over the range of conditions indicated, expressed as a percentage of the nominal value of the parameter.
	B. LP: Liquid petroleum.
	C. EPS: Emergency power supply.
	D. EPSS: Emergency power supply system.
	E. Bifuel:  Starting and pilot fuel as diesel, running fuel as natural gas.
	F. Dual-Fuel:  Primary fuel as natural gas, backup onsite fuel as LP.
	G. Optional Standby Power Supply:  NEC702, optional standby.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	2. Include thermal damage curve for generator.
	3. Include time-current characteristic curves for generator protective device.
	4. Include generator efficiency at 0.8 power factor at 0.5, 0.75 and 1.0 times generator capacity.
	5. Include air flow requirements for cooling and combustion air in cfm at 0.8 power factor and rated load. Testing shall be performed per ISO3046 standards. Provide drawings showing requirements and limitations for location of air intake and exhausts.
	6. Include generator characteristics, including, but not limited to kW rating, efficiency, reactances, and short-circuit current capability.

	B. Shop Drawings:
	1. Include plans and elevations for engine-generator set and other components specified. Indicate access requirements affected by height of subbase fuel tank, if applicable.
	2. Include details of equipment assemblies. Indicate dimensions, weights, center of gravity of full assembly, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Identify fluid drain ports and clearance requirements for proper fluid drain.
	4. Design calculations for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.
	5. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure and to supported equipment. Include base weights.
	6. Include diagrams for power, signal, and control wiring. Complete schematic, wiring, and interconnection diagrams showing terminal markings for EPS equipment and functional relationship between all electrical components.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer, manufacturer and testing agency.
	1. Statement of quality from manufacturer detailing acceptance as an ISO9001 manufacturer.

	B. Source quality-control reports, including, but not limited to the following:
	1. Certified summary of prototype-unit test report.
	2. Certified Test Reports: For components and accessories that are equivalent, but not identical, to those tested on prototype unit.
	3. Certified Summary of Performance Tests: Certify compliance with specified requirement to meet performance criteria for sensitive loads.
	4. Report of factory test on units to be shipped for this Project, showing evidence of compliance with specified requirements.
	5. Report of sound generation.
	6. Report of exhaust emissions showing compliance with applicable regulations.
	7. Certified Torsional Vibration Compatibility: Comply with NFPA 110.

	C. Field quality-control reports.
	D. Warranty: For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For packaged engine generators to include in emergency, operation, and maintenance manuals.
	1. Include the following:
	a. List of tools and replacement items recommended to be stored at Project for ready access. Include part and drawing numbers, current unit prices, and source of supply.
	b. Operating instructions laminated and mounted adjacent to generator location.
	c. Training plan.



	1.7 MAINTENANCE MATERIAL
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses: One for every 10 of each type and rating but no less than one of each.
	2. Indicator Lamps: Two for every six of each type used, but no fewer than two of each.
	3. Filters: One set each of lubricating oil, fuel, and combustion-air filters.
	4. Special Tools: Tools unique to the product for standard maintenance, listed by part number in operations and maintenance manual.


	1.8 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Manufacturer accepted as an ISO9001 manufacturer.
	B. Installer Qualifications: Manufacturer's authorized representative who is trained and approved by manufacturer.
	C. Third-Party Testing Agency Qualifications: Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.


	1.9 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of packaged engine generators and associated auxiliary components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: One year from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Generac Power Systems, Inc; LP Gas generator set rated 120/240V, single phase, 60 Hz (kW rating as show on the plan drawings); or a comparable product by one of the following:
	1. HiPower.
	2. Kohler
	3. Caterpillar.
	4. Cummins.
	5. Substitutions:  Per the requirements of the Project Manual.

	B. Source Limitations: Obtain packaged generator sets and auxiliary components through one source from a single manufacturer.  Generator set shall be standard offering from manufacturer.  No special ratings will be permitted.
	C. Engineering changes resulting from the substitution of another product will be the responsibility of the electrical contractor.

	2.2 PERFORMANCE REQUIREMENTS
	A. NFPA Compliance:
	1. Comply with NFPA 37.
	2. Comply with NFPA 70.
	3. Comply with NFPA 110 requirements for Level 2 emergency power supply system.

	B. UL Compliance: Comply with UL 2200/CSA.
	C. Engine Exhaust Emissions: Comply with EPA Tier requirements and applicable state and local government requirements.
	D. Noise Emission: Comply with applicable state and local government requirements for maximum noise level at adjacent property boundaries due to sound emitted by generator set including engine, engine exhaust, engine cooling-air intake and discharge, ...
	E. Environmental Conditions: Engine-generator system shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability:
	1. Ambient Temperature: 5 to 40 deg C for spark-ignited.
	2. Relative Humidity: Zero to 95 percent.
	3. Altitude: 2,602 feet.


	2.3 ASSEMBLY DESCRIPTION
	A. Factory-assembled and -tested, water-cooled engine, with brushless generator and accessories.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a testing agency acceptable to authorities having jurisdiction, and marked for intended location and application.
	C. EPSS Class: Engine-generator set shall be classified as a Class 2 in accordance with NFPA 110.
	D. Governor: Adjustable isochronous, with speed sensing.
	E. Emissions:  Comply with EPA Tier and local requirements for standby generation.
	F. Mounting Frame: Structural steel framework to maintain alignment of mounted components without depending on concrete foundation. Provide lifting attachments sized and spaced to prevent deflection of base during lifting and moving.
	1. Rigging Diagram: Inscribed on metal plate permanently attached to mounting frame to indicate location and lifting capacity of each lifting attachment and generator-set center of gravity.

	G. Capacities and Characteristics:
	1. Power Output Ratings: Nominal ratings as indicated at 0.8 power factor excluding power required for the continued and repeated operation of the unit and auxiliaries.
	2. Output Connections: Single-phase, three wire.
	3. Nameplates: For each major system component to identify manufacturer's name and address, and model and serial number of component.   Nameplate shall be in accordance with NFPA70.

	H. Generator-Set Performance:
	1. Oversizing alternator compared with the rated power output of the engine is permissible to meet specified performance.
	a. Nameplate Data for Oversized Generator: Show ratings required by the Contract Documents rather than ratings that would normally be applied to generator size installed.

	2. Steady-State Voltage Operational Bandwidth: 1 percent of rated output voltage from no load to full load.
	3. Transient Voltage Performance: Not more than 20 percent variation for 50 percent step-load increase or decrease. Voltage shall recover and remain within the steady-state operating band within 5 seconds.
	4. Steady-State Frequency Operational Bandwidth: Plus or minus 0.25 percent of rated frequency from no load to full load.
	5. Steady-State Frequency Stability: When system is operating at any constant load within the rated load, there shall be no random speed variations outside the steady-state operational band and no hunting or surging of speed.
	6. Transient Frequency Performance: Less than 5-Hz variation for 50 percent step-load increase or decrease. Frequency shall recover and remain within the steady-state operating band within 5 seconds.
	7. Output Waveform: At no load, harmonic content measured line to neutral shall not exceed 2 percent total with no slot ripple. Telephone influence factor, determined according to NEMA MG 1, shall not exceed 50 percent.
	8. Sustained Short-Circuit Current: For a single-phase, bolted short circuit at system output terminals, system shall supply a minimum of 300 percent of rated full-load current for not less than 10 seconds and then clear the fault automatically, witho...
	9. Block Load Performance: per NFPA110, the unit shall be able to fully recover from a 100% block load.
	10. Excitation System: Performance shall be unaffected by 10% total voltage distortion (THD) caused by nonlinear load.
	a. Provide permanent magnet excitation (PMG) for power source to voltage regulator.

	11. Start Time: Comply with NFPA 110, Type 10, system requirements.


	2.4 ENGINE
	A. Fuel: LP gas.
	B. Engine Rating:  Prime mover shall have adequate horsepower to meet the specified kW at the specified site altitude and temperatures.  Products that de-rate below specified kW for temperature or altitude shall not be accepted.
	C. Maximum Piston Speed for Four-Cycle Engines: 2250 fpm (11.4 m/s).
	D. Lubrication System: The following items are mounted on engine or skid:
	1. Filter and Strainer: Per manufacturer recommendations.
	2. Thermostatic Control Valve: Control flow in system to maintain optimum oil temperature. Unit shall be capable of full flow and is designed to be fail-safe.
	3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable container with no disassembly and without use of pumps, siphons, special tools, or appliances.

	E. Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine-generator-set mounting frame and integral engine-driven coolant pump.
	1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, with anticorrosion additives as recommended by engine manufacturer.
	2. Cooling System Sizing:  Sized to adequately cool the generator set, including aftercooler, without de-rate to an ambient temperature of 104 deg F (40 deg C) for gas.  Maximum external restriction shall be no greater than 0.5 inch (12.7 mm) of water...
	3. Size of Radiator: Adequate to contain expansion of total system coolant from cold start to 110 percent load condition.
	4. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum closed-loop coolant system pressure for engine used. Equip with gauge glass and petcock.
	5. Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow automatically to maintain optimum constant coolant temperature as recommended by engine manufacturer.
	6. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer covering of aging-, ultraviolet-, and abrasion-resistant fabric.
	a. Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180 deg F (82 deg C), and noncollapsible under vacuum.
	b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and equipment connections.


	F. Air-Intake Filter:  Engine-mounted air cleaner with replaceable dry-filter element.
	G. Starting System: 24V electric, with negative ground.
	1. Components: Sized so they are not damaged during a full engine-cranking cycle with ambient temperature at maximum specified in Performance Requirements paragraph.
	2. Cranking Motor: Heavy-duty unit that automatically engages and releases from engine flywheel without binding.
	3. Cranking Cycle:  As required by NFPA 110 for system level specified.
	4. Battery:  Lead acid, certified to meet NFPA 110, with capacity within ambient temperature range specified in Performance Requirements paragraph to provide specified cranking cycle at least twice without recharging.
	5. Battery Cable: Size as recommended by engine manufacturer for cable length indicated. Include required interconnecting conductors and connection accessories.
	6. Battery Compartment: Factory fabricated of metal with acid-resistant finish and thermal insulation. Thermostatically controlled heater shall be arranged to maintain battery above 10 deg C regardless of external ambient temperature within range spec...
	7. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage regulation and continuous rating adequate for batteries provided.
	8. Battery Charger: Current-limiting, automatic-equalizing and float-charging type designed for lead-acid batteries.  Unit shall comply with UL 1236 and include the following features:
	a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically after battery has lost charge until an adjustable equalizing voltage is achieved at battery terminals. Unit shall then be automatically switched to a lower float-charging ...
	b. Automatic Temperature Compensation: Adjust float and equalize voltages for variations in ambient temperature from minus 40 deg F (minus 40 deg C) to 140 deg F (60 deg C) to prevent overcharging at high temperatures and undercharging at low temperat...
	c. Automatic Voltage Regulation: Maintain constant output voltage regardless of input voltage variations up to plus or minus 10 percent.
	d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate charging rates.
	e. Safety Functions: Sense abnormally low battery voltage and close contacts providing low battery voltage indication on control and monitoring panel. Sense high battery voltage and loss of ac input or dc output of battery charger. Either condition sh...
	f. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet with adequate vibration isolation if mounted within the generator set.
	g. Battery chargers mounted within the Automatic Transfer Switch are not acceptable.



	2.5 CONTROL AND MONITORING
	A. Automatic Starting System Sequence of Operation: When mode-selector switch on the control and monitoring panel is in the automatic position, remote-control contacts in one or more separate automatic transfer switches initiate starting and stopping ...
	B. Manual Starting System Sequence of Operation: Switching on-off switch on the generator control panel to the manual position starts generator set. The off position of same switch initiates generator-set shutdown. When generator set is running, speci...
	C. Provide minimum run time control set for 15 minutes with override only by operation of a remote emergency-stop switch.
	D. Comply with UL 508A.
	E. Configuration: Operating and safety indications, protective devices, basic system controls, and engine gauges shall be grouped in a common control and monitoring panel mounted on the generator set. Mounting method shall isolate the control panel fr...
	1. Engine and generator control wiring shall be multi-stranded annealed copper conductors encased by cross-linked polyethylene insulation resistant to heat, abrasion, oil, water, fuel, and antifreeze.  Wiring shall be suitable for continuous use at 25...
	a. Engines that are equipped with an electronic engine control module (ECM) shall monitor and control engine functionality and seamlessly integrate with the generator set controller through digital communications.  ECM monitored parameters shall be in...
	b. For engines without ECM functionality or for any additional generator set controller monitoring, sensors are to be conditioned to a 4 to 20 ma signal level to enhance noise immunity and all sensor connections shall be sealed to prevent corrosion.

	2. Construction:  All circuitry within the control panel shall be individually environmentally sealed to prevent corrosion.  Encapsulated circuit boards with surface mounted components and sealed, automotive-style connectors for sensors and circuit bo...
	3. Custom ladder logic functionality inside the generator controller shall be supported to provide application support flexibility.  The ladder logic function shall have access to all the controller inputs and customer assignable outputs.

	F. Indicating Devices:  As required by NFPA 110 for Level 2 system.  All ECM fault codes shall be displayed at the generator set controller in standard language; fault code numbers are not acceptable.  Utilizing a digital display, including the follow...
	1. AC voltage:  True single-phase sensing.
	2. AC current.
	3. Frequency.
	4. EPS supplying load indicator.
	5. DC voltage (alternator battery charging).
	6. Engine-coolant temperature.
	7. Engine lubricating-oil pressure.
	8. Running-time meter.
	9. Current and Potential Transformers: Instrument accuracy class.

	G. Protective Devices and Controls in Local Control Panel: Shutdown devices and common visual alarm indication as required by NFPA 110 for Level 2 system, including the following:
	1. Start-stop switch.
	2. Overcrank shutdown device.
	3. Overspeed shutdown device.
	4. Coolant high-temperature shutdown device.
	5. Coolant low-level shutdown device.
	6. Low lube oil pressure shutdown device.
	7. Overcrank alarm.
	8. Overspeed alarm.
	9. Coolant high-temperature alarm.
	10. Coolant low-temperature alarm.
	11. Coolant low-level alarm.
	12. Low lube oil pressure alarm.
	13. Lamp test.
	14. Contacts for local and remote common alarm.
	15. Coolant high-temperature prealarm.
	16. Generator-voltage; digitally adjustable via controller, password protected.
	17. Main fuel low-pressure alarm.
	a. Low fuel pressure alarm shall be initiated when the pressure falls below that required for operation.

	18. Run-Off-Manual selector switch.
	19. Control switch not in automatic position alarm.
	20. Low cranking voltage alarm.
	21. Battery-charger malfunction alarm.
	22. Battery low-voltage alarm.
	23. Battery high-voltage alarm.
	24. Generator overcurrent protective device not closed alarm.

	H. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and include wiring required to support specified items. Locate sensors and other supporting items on engine or generator, unless otherwise indicated.  Sensors are ...
	I. Connection to Datalink: Provide connections for datalink transmission of indications to remote data terminals via ModBus RS485.
	J. Remote Alarm Annunciator: An LED labeled with proper alarm conditions shall identify each alarm event, and a common audible signal shall sound for each alarm condition. Silencing switch in face of panel shall silence signal without altering visual ...
	1. Overcrank alarm.
	2. Coolant low-temperature alarm.
	3. High engine temperature prealarm.
	4. High engine temperature alarm.
	5. Low lube oil pressure alarm.
	6. Overspeed alarm.
	7. Low fuel pressure main alarm.
	8. Low coolant level alarm.
	9. Low cranking voltage alarm.
	10. Contacts for local and remote common alarm.
	11. Audible-alarm silencing switch.
	12. Control switch not in automatic position alarm.
	13. Fuel derangement alarm.
	14. Fuel pressure high-level shutdown of fuel supply alarm.
	15. Lamp test.
	16. Low cranking voltage alarm.
	17. Generator overcurrent protective device not closed.

	K. The control system shall provide pre-wired customer use I/O:  4 relay outputs (user definable functions), 4 contact inputs, 2 analog inputs, communications support via RS232, RS485, or an optional modem.  Additional I/O must be an available option....
	L. Maintenance:
	1. All engine, voltage regulator, control panel, and accessory units shall be accessible through a single electronic service tool.  The following maintenance functionality shall be integral to the generator set controls:
	a. Engine running hours.
	b. Service maintenance interval (running hours, calendar days).
	c. Engine crank attempt counter.
	d. Engine successful starts counter.
	e. 20 events are stored in control panel memory.
	f. Control panel shall time and date stamp all alarms and warnings.  A snap shot of key parameters shall be saved in the control panel for use in troubleshooting alarms.
	g. A predictive maintenance algorithm will determine the optimal time for maintenance service based on the generator loading and operation.


	M. Programmable Cycle Timer:  To start and run the generator for a predetermined time.  The timer shall use 14 user-programmable sequences that are repeated in a 7-day cycle.  Each sequence shall have the following programmable set points:
	1. Day of the week.
	2. Time of the day start.
	3. Duration of cycle.
	4. Option to exercise at reduced speed for quiet test mode.

	N. Monitoring Software:  Provide monitoring software capable of communicating to no less than 15 generator sets.  Software shall be connectable via RS232 connection directly on the generator control panel.  Software functionality to include:
	1. Display generator set operating parameters including necessary pressures and temperatures, electrical output, fuel.
	2. Ability to program custom I/O alarms as well as modify standard alarm settings for applications (password protected).
	3. Data logging and trending of up to 15 parameters, user selectable, for testing, troubleshooting, and record keeping.
	4. High speed data logging and trending of up to 0.2 millisecond providing sine wave visibility for testing and identification of harmonic distortion levels.


	2.6 GENERATOR OVERCURRENT AND FAULT PROTECTION
	A. Overcurrent protective devices for the entire EPSS shall be coordinated to optimize selective tripping when a short circuit occurs. Coordination of protective devices shall consider both utility and EPSS as the voltage source.
	1. Overcurrent protective devices for the EPSS shall be accessible only to authorized personnel and each located in a separate box per NEC700 separation of circuits.

	B. Generator Circuit Breaker: Molded-case, thermal-magnetic type; 100 percent rated; complying with UL 489.
	1. Tripping Characteristic: Designed specifically for generator protection.
	2. Trip Rating: Matched to generator output rating.
	3. Shunt Trip: Connected to trip breaker when generator set is shut down by other protective devices.
	4. Mounting: Each circuit breaker installed in separate box in accordance with NEC700 separation of circuits.

	C. Generator Protector: Microprocessor-based unit shall continuously monitor current level in each phase of generator output, integrate generator heating effect over time, and predict when thermal damage of alternator will occur. When signaled by gene...
	1. Initiates a generator overload alarm when generator has operated at an overload equivalent to 110 percent of full-rated load for 60 seconds. Indication for this alarm is integrated with other generator-set malfunction alarms. Contacts shall be avai...
	2. Under single or three-phase fault conditions, regulates generator to 300 percent of rated full-load current for up to 10 seconds.
	3. As overcurrent heating effect on the generator approaches the thermal damage point of the unit, protector switches the excitation system off, opens the generator disconnect device, and shuts down the generator set.
	4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated voltage to avoid overshoot.


	2.7 GENERATOR, EXCITER, AND VOLTAGE REGULATOR
	A. Comply with NEMA MG 1 and UL2200, sized for 248 deg F (120 deg C) temperature rise above ambient at rated load.
	B. Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated integrally with generator rotor.
	C. Electrical Insulation: Class H.
	D. Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other voltages if required. Provide six lead alternator.
	E. Winding Coils:  Skewed to improve sine wave shape and eliminate ripple effects caused by air gaps.
	F. Range: Provide broad range of output voltage by adjusting the excitation level.
	G. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, overspeed up to 125 percent of rated speed, and heat during operation at 110 percent of rated capacity.
	H. Enclosure: Dripproof.
	I. Instrument Transformers: Mounted within generator enclosure.
	J. Voltage Regulator: Solid-state type on a sealed circuit board, separate from exciter, providing performance as specified and as required by NFPA 110.  Must be single- and three-phase sensing.
	1. Voltage Adjustment on Control and Monitoring Panel: Provide plus or minus 5 percent adjustment of output-voltage operating band.
	2. Provide anti-hunt provision to stabilize voltage.

	K. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings above dew point.
	L. Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.
	M. Subtransient Reactance: 15 percent, maximum.
	N. Excitation:  Permanent magnet (PMG) type providing 300 percent current output for up to 10 seconds to a downstream breaker selective coordination and improved motor starting.

	2.8 OUTDOOR GENERATOR-SET ENCLOSURE
	A. Description:  OEM Factory manufactured, vandal-resistant, sound-attenuating, weatherproof steel housing, wind resistant up to 100 mph (160 km/h).  Multiple panels shall be lockable and provide adequate access to components requiring maintenance.  P...
	1. Structural Design and Anchorage: Comply with ASCE 7 for wind loads up to 100 mph (160 km/h).
	2. Hinged Doors:
	a. Door Panels:  With integral stiffeners, and capable of being removed by one person without tools.
	b. Slip-pin hinges and latches stainless steel with nylon spacers.
	c. Gasketed for weather and rodent protection.
	d. Handles to have padlocking provisions.

	3. Space Heater: Thermostatically controlled and sized to prevent condensation.  Provide as needed to meet NFPA110, Level 1 temperature levels.
	4. Thermal Insulation: Manufacturer's standard materials and thickness selected in coordination with space heater to maintain winter interior temperature within operating limits required by engine-generator-set components.
	5. Muffler Location: Within or external to enclosure.  All exhaust piping shall be wrapped for personnel protection and to eliminate excessive heat buildup during generator operation.
	6. Assembly Hardware (Nuts and Bolts):  Use JS500 and nylon washers to prevent paint deterioration.

	B. Sound Attenuation:  Factory enclosure, designed to meet the following design criteria:
	1. Weather protective enclosure limiting sound emissions to 85 dB(A) at 23 ft (7 m) in a free field environment.

	C. Engine Cooling Airflow through Enclosure: Maintain temperature rise of system components within required limits when unit operates at 110 percent of rated load for 2 hours with ambient temperature at top of range specified in system service conditi...
	1. Louvers: Fixed-engine, cooling-air inlet and discharge. Storm-proof and drainable louvers prevent entry of rain and snow.


	2.9 MOTORS
	A. Description: NEMA MG 1, Design B, medium induction random-wound, squirrel cage motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor: 1.15.
	D. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	E. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	F. Temperature Rise: Match insulation rating.
	G. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	H. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.
	I. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are specified in electrical Sections.

	2.10 VIBRATION ISOLATION DEVICES
	A. Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged in single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of sufficient stiffness for uniform loading over pad area, and fac...
	1. Material: Standard neoprene separated by steel shims.
	2. Minimum Deflection: 1 inch (25 mm).

	B. Vibration isolation devices shall not be used to accommodate misalignments or to make bends.

	2.11 FINISHES
	A. Outdoor Enclosures and Components: Electrostatically applied Rhino Coat finish over corrosion-resistant pretreatment and compatible primer.
	B. Powder-coated paint surfaces, meeting the following applicable standards:
	1. Paint Thickness:  More than 2.5 mil per ASTM D 1186.87.
	2. Material Hardness:  ASTM D 3363-92a.
	3. Resistance to Cracking:  ASTM D 522-B.
	4. Paint Adhesion:  ASTM D 3359-B.
	5. Resistance to Salt Water Corrosion:  ASTM B 117 or ASTM D 1654.
	6. Resistance to Humidity:  ASTM D 1735 or ASTM D 1654.
	7. Impact Resistance:  ASTM 2784.
	8. UV Protection:  SAE J1690.


	2.12 SOURCE QUALITY CONTROL
	A. Prototype Testing: Factory test engine-generator set using same engine model, constructed of identical or equivalent components and equipped with identical or equivalent accessories.
	1. Tests: Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with requirements for installation and other conditions affecting packaged engine-generator performance.
	B. Examine roughing-in for piping systems and electrical connections. Verify actual locations of connections before packaged engine-generator installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service accordi...
	1. Notify Construction Manager no fewer than three working days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without Construction Manager's written permission.


	3.3 INSTALLATION
	A. Comply with packaged engine-generator manufacturers' written installation and alignment instructions and with NFPA 110.
	B. Equipment Mounting:
	1. Install packaged engine generators on cast-in-place concrete equipment bases. Comply with requirements for equipment bases and foundations specified in the concrete section,
	2. Coordinate size and location of concrete bases for packaged engine generators. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with concrete.

	C. Install packaged engine-generator to provide access, without removing connections or accessories, for periodic maintenance.
	D. Install packaged engine-generator with elastomeric isolator pads having a minimum deflection of 1 inch (25 mm) on 4-inch- (100-mm-) high concrete base. Secure sets to anchor bolts installed in concrete bases.
	E. Install Schedule 40, black steel piping with welded joints and connect to engine muffler. Install thimble at wall. Piping shall be same diameter as muffler outlet.
	1. Install flexible connectors and steel piping materials according to requirements.
	2. Insulate muffler/silencer and exhaust system components according to requirements from the manufacturer.
	3. Install isolating thimbles where exhaust piping penetrates combustible surfaces with a minimum of 9 inches (225 mm) clearance from combustibles.

	F. Install condensate drain piping to muffler drain outlet full size of drain connection with a shutoff valve, stainless-steel flexible connector, and Schedule 40, black steel pipe with welded joints.
	G. Installation requirements for piping materials and flexible connectors shall be per the manufacturer’s recommendations. Copper and galvanized steel shall not be used in the fuel-oil piping system.
	H. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not specified to be factory mounted.

	3.4 CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping and specialties.
	B. Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine-generator to allow service and maintenance.
	C. Connect cooling-system water piping to engine-generator set and heat exchanger with flexible connectors.
	D. Connect engine exhaust pipe to engine with flexible connector.
	E. Connect fuel piping to engines with a gate valve and union and flexible connector.
	1. LP-gas piping, valves, and specialties for gas piping shall be per the manufacturer’s recommendations.
	2. Install manual shutoff valve in a remote location to isolate enclosure.
	3. Vent gas pressure regulators outside building a minimum of 60 inches (1500 mm) from building openings.

	F. Ground equipment according to Section 260526.
	G. Connect wiring according to Section 260519.  Provide a minimum of one 90 degree bend in flexible conduit routed to the generator set from a stationary element.
	H. Balance single-phase loads to obtain a maximum of 10 percent unbalance between any two phases.

	3.5 IDENTIFICATION
	A. Identify system components according to Section 260553.
	B. Install a sign indicating the generator neutral is bonded to the main service neutral at the main service location.

	3.6 FIELD QUALITY CONTROL
	A. Testing Agency:  At the owner's request, the contractor shall engage a qualified, third-party, testing agency to witness tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections.

	D. Tests and Inspections:
	1. Perform tests recommended by manufacturer and each visual and mechanical inspection and electrical and mechanical test listed in the first two subparagraphs as specified in NETA Acceptance Testing Specification. Certify compliance with test paramet...
	a. Visual and Mechanical Inspection
	1) Compare equipment nameplate data with drawings and specifications.
	2) Inspect physical and mechanical condition.
	3) Inspect anchorage, alignment, and grounding.
	4) Verify the unit is clean.

	b. Electrical and Mechanical Tests
	1) Test protective relay devices per manufacturer recommendations.
	2) Verify phase rotation, phasing, and synchronized operation as required by the application.
	3) Functionally test engine shutdown for low oil pressure, overtemperature, overspeed, and other protection features as applicable.
	4) Conduct performance test in accordance with NFPA 110.
	5) Verify correct functioning of the governor and regulator.


	2. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are additional to those specified here including, but not limited to, single-step full-load pickup test.
	3. Battery Tests: Equalize charging of battery cells according to manufacturer's written instructions. Record individual cell voltages.
	a. Measure charging voltage and voltages between available battery terminals for full-charging and float-charging conditions. Check electrolyte level and specific gravity under both conditions.
	b. Test for contact integrity of all connectors. Perform an integrity load test and a capacity load test for the battery.
	c. Verify acceptance of charge for each element of the battery after discharge.
	d. Verify that measurements are within manufacturer's specifications.

	4. Battery-Charger Tests: Verify specified rates of charge for both equalizing and float-charging conditions.
	5. System Integrity Tests: Methodically verify proper installation, connection, and integrity of each element of engine-generator system before and during system operation. Check for air, exhaust, and fluid leaks.
	6. Voltage and Frequency Transient Stability Tests: Use data capture from manufacturer control panel and software to measure voltage and frequency transients for 50 and 100 percent step-load increases and decreases, and verify that performance is as s...

	E. Coordinate tests with tests for transfer switches and run them concurrently.
	F. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation for generator and associated equipment.
	G. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	H. Remove and replace malfunctioning units and retest, as specified above.
	I. Retest: Correct deficiencies identified by tests and observations and retest until specified requirements are met.
	J. Report results of tests and inspections in writing. Record adjustable relay settings and measured insulation resistances, time delays, and other values and observations. Attach a label or tag to each tested component indicating satisfactory complet...

	3.7 MAINTENANCE SERVICE
	A. Initial Maintenance Service: Beginning at Substantial Completion, provide 60 months' full maintenance by EGSA Certified employees of manufacturer's designated service organization. Include quarterly exercising to check for proper starting, load tra...

	3.8 TRAINING
	A. A. The equipment supplier shall provide training for the facility operating personnel covering operation and maintenance of the equipment provided.  The training program shall be not less than 4 hours in duration and the class size shall be limited...
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes interior luminaires, lamps, drivers, and accessories.

	1.2 SUBMITTALS
	A. Per the Project Manual:  Submittal procedures.
	B. Shop Drawings: Indicate dimensions and components for each luminaire not standard product of manufacturer.
	C. Product Data: Submit dimensions, ratings, and performance data.

	1.3 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.4 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.5 MAINTENANCE MATERIALS
	A. Per the Project Manual: Spare parts and maintenance products.
	B. Furnish one of each plastic lens type.
	C. Furnish one replacement lamps for each lamp type installed.
	D. Furnish one of each driver type.


	PART 2 PRODUCTS
	2.1 INTERIOR LUMINAIRES
	A. Product Description: Complete interior luminaire assemblies, with features, options, and accessories as scheduled.

	2.2 LED DRIVERS
	A. Manufacturers:
	1. Cooper Industries Inc.
	2. Duro-Test Corp.
	3. General Electric Co.
	4. Hubbell Lighting.
	5. Magnetek Inc.
	6. Pass & Seymour.
	7. Philips Electronics North America.
	8. Thomas Industries, Inc.
	9. Substitutions: Per the Project Manual.

	B. Product Description: High-efficiency, suitable for lamps specified, with voltage to match luminaire voltage.

	2.3 LED LAMPS
	A. Manufacturers:
	1. General Electric Co.
	2. Hubbell Inc.
	3. Lithonia Lighting.
	4. Philips Electronics.
	5. Siemens Corp.
	6. Substitutions: Per the Project Manual.



	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Support luminaires larger than 2 x 4 foot size independent of ceiling framing.
	B. Install surface mounted luminaires plumb and adjust to align with building lines and with each other.  Secure to prevent movement.
	C. Install wall-mounted luminaires at height as indicated on Drawings.
	D. Install accessories furnished with each luminaire.
	E. Connect luminaires to branch circuit outlets provided under Section 260533, using flexible conduit.
	F. Make wiring connections to branch circuit using building wire with insulation suitable for temperature conditions within luminaire.
	G. Install specified lamps in each luminaire.
	H. Ground and bond interior luminaires in accordance with Section 260526.

	3.2 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Operate each luminaire after installation and connection. Inspect for proper connection and operation.

	3.3 ADJUSTING
	A. Per the Project Manual: Testing, adjusting, and balancing.
	B. Aim and adjust luminaires, as required.

	3.4 CLEANING
	A. Per the Project Manual: Final cleaning.
	B. Remove dirt and debris from enclosures.
	C. Clean photometric control surfaces as recommended by manufacturer.
	D. Clean finishes and touch up damage.

	3.5 PROTECTION OF FINISHED WORK
	A. Per the Project Manual: Protecting finished work.
	B. Relamp luminaires having failed lamps at Substantial Completion.

	3.6 SCHEDULES
	A. Refer to Light Fixture Schedule on the Drawings.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes exterior luminaires and accessories.

	1.2 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Shop Drawings: Indicate dimensions and components for each luminaire not standard Product of manufacturer.
	C. Product Data: Submit dimensions, ratings, and performance data.

	1.3 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Per the Project Manual: Product storage and handling requirements.

	1.5 COORDINATION
	A. Per the Project Manual: Coordination and project conditions.

	1.6 MAINTENANCE MATERIALS
	A. Per the Project Manual: Spare parts and maintenance products.
	B. Furnish one of each LED type installed.
	C. Furnish one driver of each type installed.


	PART 2 PRODUCTS
	2.1 LUMINAIRES
	A. Product Description: Complete exterior luminaire assemblies, with features, options, and accessories as scheduled.

	2.2 LED DRIVERS
	A. Manufacturers:
	1. Cooper Industries Inc.
	2. Duro-Test Corp.
	3. General Electric Co.
	4. Hubbell Lighting.
	5. Magnetek Inc.
	6. Pass & Seymour.
	7. Philips Electronics North America.
	8. Thomas Industries, Inc.
	9. Substitutions: Per the Project Manual.

	B. Product Description: High-efficiency, suitable for LEDs specified, with voltage to match luminaire voltage.

	2.3 LED LAMPS
	A. Manufacturers:
	1. General Electric Co.
	2. Hubbell Inc.
	3. Lithonia Lighting.
	4. Philips Electronics.
	5. Siemens Corp.
	6. Substitutions: Per the Project Manual.


	2.4 LAMPS - GENERAL
	A. Minimum Efficacy, Lamps Greater Than 100 Watts:  60 lumens/W, except where otherwise indicated or permitted by applicable code.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Coordination and Project conditions.
	B. Verify building surfaces are ready to receive fixtures.

	3.2 INSTALLATION
	A. Install LEDs in each luminaire.
	B. Bond and ground luminaires and metal accessories in accordance with Section 260526.

	3.3 FIELD QUALITY CONTROL
	A. Per the Project Manual: Field inspecting, testing, adjusting, and balancing.
	B. Operate each luminaire after installation and connection. Inspect for improper connections and operation.
	C. Measure illumination levels.
	D. Take measurements during night sky, without moon or with heavy overcast clouds effectively obscuring moon.

	3.4 ADJUSTING
	A. Per the Project Manual: Testing, adjusting, and balancing.
	B. Aim and adjust luminaires to provide illumination levels and distribution, as required.

	3.5 CLEANING
	A. Per the Project Manual:  Final cleaning.
	B. Clean photometric control surfaces as recommended by manufacturer.
	C. Clean finishes and touch up damage.

	3.6 PROTECTION OF FINISHED WORK
	A. Per the Project Manual: Protecting finished work.
	B. Relamp luminaires having failed LEDs at Substantial Completion.

	3.7 SCHEDULES
	A. Refer to Light Fixture Schedule on the Drawings.
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes arrangement with Utility Company for permanent electric service; payment of Utility Company charges for service; service provisions; and utility metering equipment.

	1.2 REFERENCES
	1.3 SYSTEM DESCRIPTION
	A. Utility Company: McCone Electric Co-op.
	B. System Characteristics:  120/240 volts, single phase, three-wire, 60 Hertz.
	C. Service Entrance: Underground.
	D. Underground Service Provisions:  Underground service entrance to building service entrance equipment.
	1. Utility Raceway Connection: At Utility Company's pad-mounted transformer.
	2. Utility Service-Entrance Conductor Connection: At Metering equipment.


	1.4 SUBMITTALS
	A. Per the Project Manual: Submittal procedures.
	B. Submit Utility-Company-prepared drawings.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with Utility Company written requirements.
	B. Maintain one copy of each document on site.

	1.6 FIELD MEASUREMENTS
	A. Verify field measurements are as indicated on Utility Company drawings.

	1.7 COORDINATION
	A. Coordinate with utility company, relocation of overhead or underground lines interfering with construction. Where power lines are to be relocated, bill utility costs, directly to Owner.
	B. Contact utility company regarding charges related to service installation. Include utility charges in this contract.
	C. Utility charges for service installation will be paid by Owner and are not part of this contract.


	PART 2 PRODUCTS
	2.1 UTILITY METERS
	A. Furnished by Utility Company.

	2.2 UTILITY METER BASE
	A. Furnish per Utility Company standards.
	B. Product Description:  Meter base rated 200 amperes continuous duty with integral circuit breaker/disconnecting means.
	C. The electrical contractor shall install meter socket and metering conduit along with the appropriate bonding that meets Code.

	2.3 TRANSFORMER PAD
	A. Product Description: Precast concrete transformer pad with cable pit sized as required.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Per the Project Manual: Coordination and project conditions.
	B. Verify service equipment is ready to be connected and energized.

	3.2 INSTALLATION
	A. Install service entrance conduits to building service entrance equipment. Utility Company will connect service lateral conductors to service entrance conductors.
	B. Install concrete pad for Utility Company transformer.
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